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Chapter 2.12
Developing REALSpace: 

Discourse on a Student-Centered 
Creative Knowledge Environment for 

Virtual Communities of Learning 

Kam Hou Vat
University of Macau, China

AbstrAct 

This manuscript is to provide an action research 
report on the issues behind the prototyping of a 
student-centered creative knowledge environment 
(CKE), which focuses on developing student 
responsibility, making learning meaningful, pro-
moting overt knowledge construction, perform-
ing learner assessment, and showcasing learner 
achievements. The primary idea is to create an 
electronic knowledge space where students are 
enabled to learn through constructing rich port-
folios of knowledge work. The issue of learner 
responsibility lies in student’s willingness to 
identify learning deficits, setting goals, managing 
the learning process, and monitoring the learn-
ing strategies they use. The issue of meaningful 
learning lies in providing students with realistic 
problems, which are conducive to the develop-
ment of capable problem solvers. The issue of 
active knowledge construction lies in providing 

students with opportunities to engage in high-level 
thinking, reflection, and articulation activities, 
with suitable support to scaffold students in their 
pursuit of active learning.

IntroductIon

In an age where innovations in social computing 
and the mainstreaming of electronic tools are 
unlocking new opportunities for blending online 
with face-to-face interactions (Neto & Brasil-
eiro, 2007), high expectations have surrounded 
e-learning initiatives (Ertl, Winkler, & Mandl, 
2007) in various sectors of our society, includ-
ing our enterprises, institutes and universities. 
The term e-learning carries the connotation of 
flexible and efficient learning with the support of 
electronic media (Littlejohn & Pegler, 2007) – in 
particular with the help of computers and the In-
ternet. Nonetheless, it is our belief that e-learning 
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should make sense only when its use reflects a 
new culture of learning, as exemplified by that 
of a learning organization (Senge, 1990), whose 
focus lies mainly on the learner (or communities 
of learners) rather than merely on technology 
itself. To this end, the discussion presented in the 
manuscript is organized around story-telling our 
prototyping work for the student-centered (Vat, 
2004b) creative knowledge environment (CKE) 
(Hemlin, Allwood, & Martin, 2004) from the 
perspective of developing socio-technical systems 
(Emery & Trist, 1960) enabled by the Web (or Web 
2.0) technologies  (Vossen & Hagemann, 2007) of 
today’s Internet. By socio-technical systems, we 
mean there is an interdependent and reciprocal 
relationship between humans and technology; 
namely, both the social and the technological as-
pects of knowledge work need to be in harmony 
to increase effectiveness and to “humanize” the 
environment. Technically, this would be achieved 
mainly by user participation in the design of the 
systems and devices that users are to operate at 
the knowledge environment. Our first piece of 
story telling, after setting the backdrop of our 
organization, describes the initiative to define a 
new culture of learning which can be conceived 
as the design philosophy behind our e-learning 
system, providing as much student-centered vir-
tual learning experience as deemed possible. The 
second item of interest elaborates on the e-learning 
system currently under active reshaping by our 
students, which is called REALSpace from its 
former version of implementation in 2000, named 
REAL, meaning a Rich Environment for Active 
Learning (Vat, 2001a, 2001b). Presently, we add 
the space concept in the form of personal, group 
and project workspaces respectively to broaden 
the ideas of collaboration and teamwork. Our 
third item of concerns lies in the educational 
potential of e-portfolios (Vat, 2008a, 2008c; Ste-
fani, Mason, & Pegler, 2007), a renewed concept 
of the paper folio as a tool of reflective learning, 
performance assessment as well as personal 

development planning through the Web. The 
fourth story is concerned with the context of our 
CKE developed from the theme of problem-based 
learning (PBL) (Vat, 2006a, 2004a), whereas the 
fifth story tells of the knowledge processes behind 
our virtual community of learning (Vat, 2006c, 
2006d). The manuscript then deliberates on the 
design approach of our CKE, rendered from the 
perspective of socio-technical systems incorpo-
rating knowledge sharing among members of 
the learning community. The article concludes 
with a relevant discussion of the problems facing 
our work, and some remarks of continuing chal-
lenges related to our research on student-centered 
inquiry-based teaching, applicable in the context 
of virtual communities of learning.

settIng tHe stAge 

The Department of Computer and Information 
Science (CIS), as a constituent unit of education 
under the Faculty of Science and Technology at 
the author’s affiliated university, is installed to 
offer degree programs in both the undergraduate 
and graduate levels in Software Engineering. The 
department has a current population of about 150 
undergraduates and 30 graduate students mostly 
part-time. It has to coordinate per academic 
year, the enactment of about 20 graduate and 
40 undergraduate courses. There are currently 
five laboratories installed for the IT-education of 
our students: Software Engineering Laboratory, 
E-Commerce Technology Laboratory, Distributed 
Systems Laboratory, Computer Graphics and 
Multimedia Laboratory, and the Motion Capture 
Laboratory. Besides, there are over two hundred 
PC’s distributed on campus, to offer 24-hour 
computer service to ourr students, including 
Internet access. To help manage course delivery, 
the university also provides course manage-
ment systems, such as WebCT (since 1998) and 
MOODLE (since 2008) to teaching staff for 
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their course enactment. Currently, the means 
of education delivery in our department has 
largely been didactic; yet, we are quite willing to 
blend the best of our old values of good teaching 
through the instructivist approach with the 
modern-day constructivist way of thinking such 
as problem-based learning (PBL) (Amador, Miles, 
& Peters, 2006). We are also interested in the 
continuing efforts to extend our curriculum and 
instructional practice over the Internet, through 
some continually renewed electronic (mostly 
Web-based) course support, both for the teaching 
staff and for the students.

 
campus network with Internet  
Access

Starting in 1993, our university was the first in 
Macau to introduce fibre-optics and structural 
cabling system to link all the campus computers. 
In 1998, our university laid the first high-speed 
ATM (Asynchronous Transfer Mode) network 
in Macau with a speed of 622Mbps, the highest 
standard of ATM network technology at that time. 
In 2000, we also got an upgraded campus network 
of Gigabit Ethernet with the backbone speed up 
to 8Gbps. Meanwhile, the university launched 
the “Net-Port” service around March 2000, to 
install network outlets in all classrooms, meet-
ing rooms, and library auditoriums throughout 
the campus. Teachers and students could then 
connect their notebook computers to the campus 
network. With the beginning of 2001, our wire-
less campus network has incrementally been put 
in place. Our wireless coverage is currently over 
ninety percent of our campus, and is the largest 
wireless local area network (LAN) in Macau, 
allowing both teachers and students further mo-
bility with the notebooks. To allow remote access 
to the campus network, we also enjoy a modem 
pool of about 270 dial-up lines, so that teachers 
and students working at home can connect their 
computers to the campus network with Internet 

access. Our Internet access service could be traced 
back to 1994 when the university established the 
first leased line to the Internet in Macau before 
the establishment of any local Internet Service 
Providers (ISP). In 2003, our university launched 
the “Net-VPN” (Virtual Private Network) service 
for students and teachers, which supports the 
execution of secure applications at home through 
broadband services provided by the local ISP. This 
VPN service is essential to accessing valuable 
e-journals our university library has subscribed. 
Currently, there are about 600 computers installed 
in the various computer-rooms and computer-
laboratories distributed throughout our different 
faculties and institutes. With the adoption of 
smart-card access control and digital surveil-
lance system, our computer rooms are currently 
open 24 hours a day, 7 days a week to provide 
the maximum access time possible for students 
to use the computer facilities. 

online education with mobile  
Access

In 1998, an online education working group 
was established in our university to examine 
the possible delivery of our educational services 
over the Internet. The university decided to use 
WebCT which was then available from WebCT 
Educational Technologies in Vancouver, Canada, 
as the course management software and started a 
staff-engagement initiative to encourage its usage 
in individual courses offered by various academic 
units. Currently, we have over 200 courses which 
actively rely on WebCT for Web-based course 
support, and around four to five thousand student 
accounts are set up and maintained annually. 
Meanwhile, with the coverage of our wireless 
campus network reaching over 90 percent, it is 
envisioned that mobile access would make vari-
ous Web-based resources available for students’ 
learning to take place anytime and anywhere on 
campus. The university provided notebook com-
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puters to academic staff for conducting lectures in 
class with the support of wireless network access. 
In 2002, in order to encourage more students to 
acquire their own notebook computers to use our 
wireless network facilities for learning purpose, a 
subsidy program was launched to help lower the 
cost of personal purchase of notebook computers 
by students. Besides, to support the university’s 
initiative in online education, a SAN (storage area 
network) infrastructure was deployed to accom-
modate the various amount of storage required 
for different types of important data, say, user 
e-mails, research profiles, and other necessary da-
tabase records like the course archives. The SAN 
system consolidates data from the heterogeneous 
environment of storage systems distributed over 
various server-computers, onto a single platform 
for centralized management and resource sharing. 
It now supports more than several thousand users 
including teachers, students and administrative 
staff.

defInIng A new culture of 
leArnIng

Against the backdrop of the university’s top-
down IT efforts in support of online education, 
our discussion begins with the reflection of some 
bottom-up course-support initiative sustained by 
individual staff members from the Department of 
CIS. In particular, this reflection is based on the 
experience acquired through the construction of 
a Web-enabled course support environment for 
learner-centered education starting in 1999. This 
project, then given an acronym “REAL” with the 
connotation of a Rich Environment for Active 
Learning (Vat, 2000, 2001a, 2001b; Grabinger 
& Dunlap, 1995), has brought in fresh insights 
concerning the scholarship of teaching and learn-
ing with a student-centered orientation. Such 
insights have become some of the constituent 
themes behind our new culture of learning to be 
properly described as follows.

managing education the dynamic 
way

In the traditional linear model of education, 
learning design proceeded in a linear fashion 
from defining objectives to lesson planning to 
course delivery (Bresciani, 2006; Wehlburg, 
2006). Educators first engaged in a comprehensive 
learning needs analysis. Then suitable syllabi 
were developed. Lastly, the course was delivered 
as planned. Associated with this linear approach 
were a set of teaching strategies characterized by 
being predominantly one-way, centralized, and 
broadcast-oriented. Today, we also need a dynamic 
model of education (Bates, 1995) which asks of us 
the importance of collaborative learning. Teaching 
and learning is often seen as an ongoing process 
(Savory, Burnett, & Goodburn, 2007) rather 
than a program with a fixed starting and ending 
point. The essence of widespread participation by 
learners in the design of their own learning must 
be emphasized. This dynamic view of managing 
education, especially in software engineering, is 
increasingly popular in an age of lifelong learning, 
when more and more adult and mature learners 
appreciate the idea that true learning is based on 
discovery guided by mentoring rather than by the 
transmission of knowledge. Indeed, one of the 
meaningful directions of education is to be away 
from the obsession with knowledge reproduction, 
and to move towards the practice with collaborative 
knowledge construction (Boss & Krauss, 2007). 
There must be an emphasis on contextualization 
of the learning scenario, providing a basis for 
later transference, and learning is accompanied by 
reflection as an important meta-cognitive exercise. 
The implementation of problem-based learning 
(PBL) (Amador, Miles, & Peters, 2006; Vat, 2004a) 
via group-based project work represents a vehicle 
of this educational perspective, where meaning 
is not transmitted. Instead, learning occurs as a 
process of adjustment of existing concepts, and 
understanding is based on interaction among a 
complex weave of factors, such as the learners’ 
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goals and existing concepts, the content of the 
learning experience, and the context where 
the learning occurs. More importantly, social 
negotiation and viability (Vygptsky, 1978) are 
the principal forces involved in the evolution of 
knowledge. They ensure that learning is anchored 
both by the learning community (say, PBL groups 
of students), and by the need to test constructions 
against reality. The effects of such testing are the 
adjustments in the structure of concepts held by 
the learner. All these are valuable experiences 
in the future professional practice of our student 
software engineers.

teaching the constructivist mode 
of learning

For quite a while, we have been witnessing a 
growing tendency away from the conventional 
transmissive pedagogy in higher education, 
towards a pedagogy that can broadly be 
characterized as constructivist (Greening, 2000). 
By transmissive pedagogy, we mean teaching 
based on the assumption that the development of 
knowledge results from learning facts and routine, 
and knowledge is an entity that can be transferred 
from one person (the teacher) to another person 
(the learner). Namely, in many learning scenarios, 
the teacher plays an active role, and the students 
simply act as passive recipient of the knowledge 
presented and slot it straight into an empty place 
in their knowledge base, or at best, work on it later 
to make it their own. By constructivist pedagogy 
(Vat, 2004b; Duffy & Cunningham, 1996), we 
mean an approach to learning through a variety of 
knowledge building processes, and that teaching 
should encourage students to work actively 
towards understanding within a framework of 
personal responsibility and institutional freedom. 
Within the culture of transmissive teaching, 
what constitutes good learning has largely been 
based on success in examinations designed to test 
the quantity and the quality of what individual 

students have learned, in the sense of giving back, 
in an appropriate form, that which the teachers 
taught and the textbooks told. The constructivist 
shift brings new dimensions to the notion of good 
learning, such as being able to find information 
and knowledge by oneself; of being able to look 
critically at what one finds; of being able to 
question one’s teachers; of being able to collaborate 
with colleagues; and of being able to discuss what 
one knows with one’s peers and with the public. 
Accordingly, as the need to look at the student’s 
work as a whole is increasingly emphasized, the 
notion of good teaching shifts away from the 
role of presenter and towards the much more 
complex role of guide and coach. In the specific 
context of problem-based learning (Greening, 
1998; Evensen & Hmelo, 2000) the systemic 
efforts to coach students’ active learning should 
include: Firstly, the learner should be involved in 
an authentic experience that genuinely interests 
him or her. Secondly, within this experience, the 
learner should encounter some genuine problem 
that stimulates thinking. Thirdly, in solving the 
problem, the learner must acquire information 
and form possible, tentative solutions that may 
solve the problem. Fourthly, the learner must test 
these solutions by applying them to the problem. 
Indeed, the iterative sequence of observation, 
interpretation, and application helps the learner 
to better understand the process of problem 
solving and become a better self-directed learner. 
This is indeed an important quality expected of 
professional software engineers.

defInIng reAlsPAce for 
communIty-bAsed leArnIng

The idea behind our REALSpace project is to build 
on top of the REAL concept (Vat, 2001a, 2001b) 
put in place in 2000 with the participation of a 
group of graduating seniors. Indeed, the REAL 
experiment, though later closed owing to the 
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introduction of the WebCT, had indeed created 
many possibilities to enhance communications 
between teachers and students, while retaining 
the familiar face-to-face classroom interaction, as 
one of the essential aspects of a learning process. 
It has been our lessons learned that interaction 
as an important component of education must 
be intentionally designed into the instructional 
process in order to improve the quality of learn-
ing (Perkins, 1991; Su, Bonk, Magjuka, et al., 
2005). Thereby, the design of REALSpace is to 
incorporate what the era of Web 2.0 is to offer 
in terms of blended e-learning. As instructional 
designers, the guiding question in tackling the 
REALSpace project is this: How do we create a 
technology-enhanced and managed learning en-
vironment where people (including students and 
teachers) naturally connect, and where students in 
particular as members of a learning community 
should engage themselves in the types of activities 
that will take on their initiative and responsibility 
for their own learning? 

enabling user Participation and 
contribution

The instructional design of user experience in 
the REALSpace is to extend the service of a 
good teacher, by increasing student participa-
tion, communication, and contributions through 
re-designing the delivery of college lectures to 
incorporate more student activity and instructor 
feedback. The environment is expected to develop 
students’ ability to generate problems, to engage 
in collaboration, to appreciate multiple perspec-
tives, to evaluate and to actively use knowledge. 
Through reviewing the experiences gained from 
our REAL project, we have retained the follow-
ing ideas of student empowerment (Vat, 2004b; 
Collins, Brown & Newman, 1989; Grabinger & 
Dunlap, 1996; Scardamalia, Bereiter, McLean, 
Swallow & Woodruff, 1989; Vygotsky, 1978), in 
the REALSpace:

a.  Enable students to determine what they 
need to learn through questioning and goal 
setting.

It is convinced that students should work to 
identify their knowledge and skill deficits, and to 
develop strategies in the form of personal learning 
goals for meeting those deficits. Also, they should 
learn to relate what they know to what they do not 
know and ask questions to guide their quest for 
new knowledge. The emphasis is to foster a sense 
of students’ ownership in the learning process. 
If teachers, through the REALSpace, can guide 
the students in the identification of what they 
already know and what they need to learn, then 
knowledge gaps and mistakes can be viewed in a 
positive way such as another opportunity to learn. 
And students can assume more responsibility in 
addressing their own learning needs during any 
instructional unit.

b. Enable students to manage their own learn-
ing activities.

It is convinced that students should be enabled 
to develop their learning plans (O’Donnell & Caf-
farella, 1990), which should describe priorities, 
instructional tactics, resources, deadlines, roles 
in collaborative learning situations, and proposed 
learning outcomes, including presentation and 
dissemination of new knowledge and skills, if ap-
plicable. Traditionally, these instructional events 
are arranged by teachers to be followed by students 
throughout a semester or school year, in order 
to accomplish a specified set of pre-determined 
learning or assessment objectives. Yet, in that 
case, it is not advantageous for students to learn 
to take the initiative. To manage their own learn-
ing activities, students must be guided and sup-
ported by the teacher in the REALSpace, slowly 
taking on more and more responsibility of their 
own learning.
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c. Enable students to contribute to each other’s 
learning through collaborative activities.

It is convinced that students should be moti-
vated and supported in discussing and sharing 
information. Particularly, we should enable 
students to become co-builders of the course- or 
subject-related resources through evaluating and 
refining the entries their peers put into the REAL-
Space. Collaborative learning seems appealing to 
achieve that purpose; however, it involves not just 
creating a group and then dividing up the work. 
Students must be educated to recognize what 
they are trying to learn in teamwork, value it, and 
wish to share that value with others. Teachers can 
provide this sense of accountability by structuring 
the group work to include both individual and 
group assessments.

managing the mechanisms of  
reAlspace

There are a number of service components (Vat, 
2007) conceived in the REALSpace providing 
support for user (or learner) participation, com-
munications and contributions, examples of 
which include the blogs, the Wikis, the RSS, the 
podcasts, and the social networks (Richardson, 
2006) enabling the Web today as a communication 
medium, a socialization platform, a discussion 
forum, a storage device for the learner diaries, 
and as a constantly growing and expanding 
knowledge space. 

The Blogs

A blog (Budd, Collison, Heilemann, et al., 2006) 
is an online diary or a journal that a person is 
keeping and updating on an ad hoc or a regular 
basis. The word itself is a shortened version of 
Web log, resembling the logs kept by the captain 
of a ship as a written record of daily activities 
and documentation describing a journey of the 
ship. A blog on the Web is typically a sequence 

of short texts in which entries appear in reverse 
order of publication so that the most recent entry 
is always shown first. In fact, blogs as a form 
of communications are typically expressions of 
personal or professional opinion or experience on 
which other people can at most comment.

The Wikis

A wiki (Choate, 2008) is a Web page or a collec-
tion of pages that allows its users to add, remove, 
and generally edit some of the available content, 
sometimes without the need for prior registra-
tion if the wiki is a public one. The term “wiki” 
is derived from the Hawaiian word “wikiwiki” 
which means “fast”, suggesting a fast medium for 
collaborative publication of content on the Web. 
The history of wikis started in March 1995 when 
Ward Cunningham (Leuf & Cunningham, 2001), 
a software designer from Portland, Oregon, was 
working on software design patterns and wanted 
to create a database of patterns so other designers 
could contribute by refining existing patterns or 
by adding new ones.

The RSS

RSS stands for Really Simple Syndication 
(Holzner, 2006), but contextually carries the con-
notation of rich site summary. RSS is a technology 
that allows educators to subscribe to “feeds” of 
the content that is created on the Internet, whether 
it is written in a Weblog or in a more traditional 
space such as newspapers or magazines. In other 
words, just as in our traditional models of syndica-
tion content comes to the readers instead of the 
reader retrieving the content. From a research and 
information management perspective, RSS may be 
an extremely useful application for education.

The Podcasts

A podcast (King & Gura, 2007) is a series of 
portable sound files, hosted on the Web, and dis-
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tributed via a Really Simple Syndication (RSS) 
feed, which enables each episode of the series to 
be pushed to subscribers. So, it is the distribution 
piece of podcasting that has caught our attention 
in education, because although we have been able 
to do digital audio for some time now, getting 
people to listen to it has not been easy. Yet, with 
podcasting, this expectation has been made hope-
ful. Moreover, what makes podcasting different 
from an audio file posted on the Web is the power 
of XML (a scripting language) to have the most 
recent episode sent to the top of the list because 
a successful podcast is often part of a series.

The Social Networks

The idea of social networks (Levene, 2006) brings 
another dimension to the Web by going way 
beyond simple links between Web pages; they 
add links between people and communities. In a 
social network, direct links will typically point 
to our closest friends and colleagues, indirect 
links lead to friends of a friend, and so on. In 
particular, a social network on the Web often 
focuses on building an online community for a 
specific purpose. People with different interests 
are often connected with social networks, and 
their interests could relate to a specific hobby, a 
medical problem, or an interest in some specific 
art or culture. Oftentimes, a social network can 
act as a means of connecting employees of distinct 
expertise across departments and organizational 
branches, and help them build profiles to support 
knowledge sharing.

Personalizing our REALSpace

The original REAL project (Vat, 2000, 2001a, 
2001b), conceived to provide a Web-based course-
support environment for active learning among 
undergraduate students, was aimed to make 
our educational delivery more efficient, more 
enriched, and more learner-centered according 
to its instructional design. The REALSpace as a 

personalized environment, collectively constitutes 
a course-specific web-site for students to look 
up course-related information and various elec-
tronic spaces (personal space, group space, and 
project space) to manage (accrue and document) 
course-specific learning, as well as a collaborative 
Web-based inquiry service (CWIS) for students 
and teachers to interact asynchronously (Vat, 
2001b) for such activities as initiating inquiry 
requests, co-creating related content, respond-
ing to posted questions, and archiving related 
queries for later references or frequently asked 
questions (FAQs). 

As developers of learning environments, we 
are often confronted with the issue of design 
outcome: What should be the outcome of the 
learning process using the environment? What 
personalized evidence (or sorts of data or learn-
ing artifacts, such as student contributions, say, 
homework, project report, demo videos) do we 
need to justify the learning outcome acquired? In 
this regard, we identified with Laurillard (1993) 
who argues that the production of a clear set of 
educational objectives at the start of the project is 
crucial. Yet, with the prototyping experience of 
REAL behind us, and that of the REALSpace in 
progress, we once again confirmed the experience 
of Vaughan (1994) who suggests that the objectives 
of any project are something that evolves from an 
initial inspiration. There has been a considerable 
amount of work in developing the initial idea into 
a specification of the objectives for a project like 
REAL and the current REALSpace. Actually, 
the prototyping experience demonstrates that as 
instruction begins to move towards more learner-
centered, the instructional design process must 
include a number of strategies to accommodate the 
likely needs of users (teachers/learners). Techni-
cally, this involves creating a series of function 
prototypes to clarify the objectives of the system 
in light of design exploration between the designer 
and the users (teachers and students), so that the 
users gradually understand what can be achieved 
with the technology. The formative assessment 
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derived from the examination of different skeletal 
prototypes leads to a clarification of a number 
of analytic issues in the area of personalizing 
the learning outcome. It is the idea of electronic 
portfolio carrying a collection of electronic files 
used to support development, dissemination, 
reflection and/or assessment, which has become 
our area of concerns.

defInIng tHe educAtIonAl 
PotentIAl for e-PortfolIo

E-portfolios at one level are another tool in the 
e-learning armory (Vat, 2008a, 2008c; Jafari & 
Kaufman, 2006). Both e-learning and e-portfolios 
address many of the same issues such as lifelong 
and personalized learning, flexible and student-
centered pedagogies, Web-based teaching and 
new forms of assessment. Indeed, learning and 
portfolios are key concepts, and digitizing them 
is simply the reflection of other technology trends 
and developments. It has been argued that online 
connectivity is transforming the practice of learn-
ing (Rennie & Mason, 2004), and e-portfolios 
are becoming more significant than e-learning. 
Imagine that e-portfolios were to suddenly take 
off, and everyone would have a personal online 
space where they would store their life’s work 
and make presentations of it in different formats 
for an array of different audiences: friends and 
family, school and higher education, workmates 
and job interviews. It would be a repository for 
all their accomplishments, their hopes and their 
reflections. It would stay with them for life and 
be a constant updatable companion: say, a diary, 
a resume, a record, a forward planner. That is the 
promise of e-portfolios in the long run.

relating to e-learning

In fact, different portfolios (Stefani, Mason, & 
Pegler, 2007) have been used by students at tradi-
tional universities and colleges where face-to-face 

teaching is the dominant mode of teaching. For 
example, course portfolios are those assembled by 
students for individual courses. They document 
and reflect upon the ways in which the student 
has met the outcomes for that particular course. 
Instructor’s endorsement is often required to 
authenticate the course portfolios. Program port-
folios are developed by students to document the 
work they have completed, the skills they have 
learned, and the outcomes they have met in an 
academic department or program. The mentor 
or appraiser could add comments. It could be a 
requirement for graduation. Students might use 
a selection from their program portfolio to show 
to prospective employers. Whatever the primary 
focus of engagement with students, the use of e-
portfolios inevitably adds a strong online element 
to the teaching and learning. Institutions need to 
provide electronic support and services; teachers 
need access and skills to integrate the e-portfolio 
application into their overall course design, and 
students need a wide range of electronic abilities 
in order to develop their e-portfolio. The under-
lying pedagogy of e-portfolio use is considered 
the most significant link with e-learning. Our 
experience has indicated that constructivism (Vat, 
2000, 2002; Bangert, 2004) does seem to be the 
approach worthy of repeated experimentation. 
The aim of constructivist principles as applied to 
e-learning is to engender independent, self-reliant 
learners who have the confidence and skill to use 
a range of strategies to construct their own knowl-
edge (Eklund et al, 2003; Stacey, 1998; Slavin, 
1994). Where students are required to develop 
and maintain an e-portfolio, they are usually 
expected to reflect on their learning, consider 
how to give evidence of their learning and pos-
sibly even develop a plan (or a learning contract) 
of what they would like to learn. In other words, 
an e-portfolio implementation of constructivism 
usually implies a considerable level of learner 
autonomy and initiative, of learner responsibility 
for their learning and of opportunities to refine 
their learning based on feedback from the teacher 
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and their peers. More importantly, e-portfolio 
use can be the basis for several student-centered 
initiatives (Batson, 2005), including: creating a 
system of tracking student work over time, in a 
single course, with students and faculty reflecting 
on it; having a more fully informed and constantly 
updated view of student progress in a program, 
which is very helpful in formative assessment; 
aggregating other students’ work in a particular 
course to see how the students as a whole are 
progressing toward learning goals; and assessing 
other courses in similar ways that are all part of 
one major and thus assessing the entire program 
of study.

designing e-Portfolio as a tool for 
learning

Over the course of a student’s life, the e-portfolio 
will need to play a variety of roles. The ease with 
which the digital form can be adapted, linked and 
transported is essential to the emergent new ways 
of using the idea of a portfolio. One example is an 
electronic showcase of student work and skills. 
Often the purpose is to present student work to 
prospective employers, or to obtain a place on 
a post-graduate course. It is a showcase of the 
student’s versatility and an indicator of his or her 
potential. Besides providing a means of present-
ing evidence of learning and achievement, the 
e-portfolio can be a reflective document spanning 
the student’s development and helping learners to 
become critical thinkers. This idea is often linked 
to the use of a portfolio as a personal development 
plan (PDP) (Lorenzo & Ittelson, 2005). As a spe-
cific tool of learning, we see the development of 
the e-portfolio over time as an important aspect 
of learning. The emphasis is on the development 
process and what this offers the student, rather 
than on a polished end product, no matter how 
versatile. In this light, we identify with DiBiase 
et al. (2002) concerning the development of a 
portfolio from simple collection of materials, 
through selection, reflection and projection to 
final presentation.

• Collection of Materials
 Students, with support from teachers, 

save artifacts such as assignments, project 
reports, and presentations that represent 
achievements, and successes in their day-
to-day study.

• Selection of Materials
 Students review and evaluate potential 

portfolio material to identify those that dem-
onstrate the development of particular skills 
or achievement of specific standards.

• Reflection of Work Done
 Students evaluate or assess their own learn-

ing through reflective commentary. They 
reflect on their own growth and development 
over time, recognizing achievement of goals 
and standards, identifying gaps in develop-
ment or understanding and acknowledging 
skills requiring further work.

• Projection of Work to Accomplish
 Students, with the teacher’s assistance, 

compare current achievements or outcomes 
to standards or performance indicators. 
They then set learning goals or develop 
action plans for the future. This stage links 
portfolio development and personal devel-
opment planning (PDP) to support lifelong 
learning.

• Presentation of Achievements
 Students are invited to share their portfolio 

with teachers and possibly with peers. This 
promotes collaborative learning, fosters self 
and peer evaluation and further encourages 
commitment to PDP and lifelong learning.

defInIng tHe 
student-centered  
creAtIVe knowledge  
enVIronment

Our major focus of student-centeredness lies in 
the creative knowledge environments (CKE) by 
which we mean the environments in which new 
knowledge is produced by people (teachers and 
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students), especially in their respective work and 
study settings. In particular, we can consider CKEs 
as the creative units for people on a number of 
scales. The smallest is perhaps the environment 
surrounding one individual trying to solve a prob-
lem in his or her laboratory, or a small team or 
work group, collaborating to find creative solutions 
in its search for innovations, such as a university 
department seeking innovative ways of doing 
world-class teaching and research. Nonetheless, 
an important area of concerns for our student-
centered CKEs is the need to identify the causal 
and other relationships linking factors that exert a 
positive or negative influence on students engaged 
in creative problem solving. As is well known 
from science and technology studies (Hemlin, 
Allwood, & Martin, 2004), knowledge is socially 
negotiated and constructed: it becomes established 
as knowledge in a process involving social com-
munication. A state-of-the-practice example to 
this knowledging process can be illustrated from 
the four roles of the creative process introduced by 
Roger von Oech (1986): the explorer, the artist, the 
judge, and the warrior. It is our observation that 
creativity in problem-solving can be enhanced by 
exercising mental agility to move between these 
different roles. Yet, knowing how and when to 
change character roles requires students’ deliber-
ate learning. And it is crucial that we spare some 
time for our students to practice and perfect this 
art of creative knowledge work.

• The Explorer
 As creative problem solvers, we need the raw 

materials from which new ideas are made: 
facts, concepts, experiences, knowledge, 
feelings and whatever else we can find. As 
the explorer, we venture off the beaten path 
(same old places) to gather information on 
an issue, researching the necessary problem 
before any solution set exists. Activities 
include reading, asking others about their 
views, and deciding which issues need ad-
ditional work or definition.

• The Artist
 The ideas gathered in the explorer stage, will 

be like so many pieces of colored glass at 
the end of a kaleidoscope. They may form a 
pattern, but if we want to seek out a variety of 
different kinds of information, we will have 
to give them a twist or two. That is when 
we shift roles and let the artist in us come 
out. This character generates new ideas in 
the problem-solving phase. This phase is the 
most energetic and active because we have to 
re-arrange things, look at them backwards, 
and turn them upside down. We ask what-if 
questions and look for hidden analogies. New 
problem definitions, potential solutions, and 
alternative next paths for action are often 
produced here.

• The Judge
 After all the experiments with a variety of 

approaches, we may come up with a new 
idea, and we ask ourselves, “Is this idea any 
good? Is it worth pursuing? Will it give us the 
return we want? Do we have the resources 
to make this happen?” To help us make our 
decision, we adopt the mindset of a judge. 
This character evaluates and filters the ideas 
that have been generated. At this stage, we 
critically weigh the evidence. We look for 
drawbacks in the idea and question our 
underlying assumptions. Eventually, some 
ideas must be discarded – a task that is less 
appealing to creative folks. Yet, new ideas 
will not emerge if the judge is in charge at the 
beginning of the brainstorming process.

• The Warrior
 Finally, after we make a decision, it is time to 

implement our idea. However, we realize that 
the world is not set up to accommodate every 
new idea that comes along. Oftentimes, there 
is a lot of competition out there. If we want 
our idea to succeed, we will have to take the 
offensive. So, we become a warrior and take 
our idea into battle. This character cham-
pions a particular idea and sets the course 
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for the next round of problem solving. This 
includes planning how the idea will be tested, 
evaluated and developed. As a warrior, we 
are part general and part foot-soldier. We 
develop our strategy and commit ourselves 
to reaching our objective. We may have to 
overcome excuses, idea killers, temporary 
setbacks, and other obstacles. But we must 
have the courage to do what is necessary to 
make our idea a reality.

Positioning the context of  
student-centered ckes

If the motivation behind our REALSpace were 
to encourage student responsibility, to making 
learning meaningful, and to encourage active 
knowledge construction in the specific curricula of 
students’ study, the naturalistic creation of virtual 
communities of student-learners in the process of 
using the underlying CKE services, must be well 
supported. As a knowledge-support environment, 
there are many possibilities for further refinement. 
Currently, the challenges of how to enhance the 
value of course-specific knowledge work have 
rendered, at least, three main design reflections: 
1) support the actual practices and daily tasks of 
the participants (teachers and students); 2) collect 
experiences and represent them in an accessible 
and equitable manner; and 3) provide a framework 
to guide the knowledge process.

• Support the actual practices and daily tasks 
of the participants

 The CKE environment should support the 
actual practices and daily tasks of teachers 
by helping them guide students’ learning 
process through the creation of a visible his-
tory of student work. For students, the CKE 
should support learning practices and tasks 
by making the thinking of their peers more 
visible, and by illustrating the process of 
collaborative problem solving through both 
individual and group inquiry (say, in the form 

of various wikis). Moreover, from a knowl-
edge integration perspective, the practice of 
teaching and learning involves developing a 
repertoire of models for explaining situations 
(say, in the form of various podcasts). What 
type of knowledge integration framework 
can best help students and teachers in their 
daily practice? 

• Collect experiences and represent them in 
an accessible and equitable manner

 The CKE environment should collect expe-
riences and represent them in an accessible 
and equitable manner to promote the process 
of connecting ideas so that participants 
(students and teachers) can use them in 
consequential tasks such as during follow-
up clarification and illustration. Communi-
ties, if viewed as a network of relationships 
and resources, can be structured to elicit 
ideas, develop shared understanding, and 
promote the integration of a diverse set of 
perspectives. It is important to investigate 
the potential of structuring discussions in 
different ways based on the type of discus-
sion and the associated pedagogical goals. 
Linking different types of pedagogical goals 
to design strategies is a challenging task 
because most of the students are yet to get 
accustomed to reflecting on the nature of 
their contributions.

• Provide a framework to guide the knowledge 
process

 The CKE environment should encourage 
participants to make sense of their learning 
by creating a culture where people ask each 
other for justification and clarification (Linn 
& Hsi, 2000). It is essential to investigate how 
participants adjust their learning behavior 
as their peers prompt them to support their 
ideas with evidence (Cuthbert et al, 2000). 
One strategy is to create some commonly 
agreed upon criteria and to examine how 
these criteria are adopted and transformed 
by community members (mostly students) 
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as they interact with one another. For com-
munities to maintain coherence and develop 
a sense of what is desirable behavior, it is 
important that a strong community culture 
be established with a common set of val-
ues and criteria for making contributions 
(Brown, 1992). Communities need a general 
framework to help define the mission and 
vision for their knowledge process. 

Adopting the cke theme of  
Problem-based learning (Pbl)

Indeed, the CKE refinement of our REALSpace 
could be considered as a creative interplay between 
inspiration and the educational formalisms which 
discipline the shape of our project, especially 
in areas related to supporting students’ project 
work in groups (Guzdial, Kolodner, Hmelo, et 
al., 1996). Since 2001, we started experimenting 
with different strategies of the constructivist 
teaching (Squires, 1999; Duffy & Cunningham, 
1996; Honebein, Duffy & Fishman, 1993) to 
tailor the incremental development of our CKE 
environment. The pedagogy of constructivism 
(Perkins, 1991), according to Boyle (1997), 
represents the dominant intellectual trend in the 
design of modern virtual learning environment. 
Constructivists argue that experiencing and 
becoming proficient in the process of constructing 
knowledge is important. Namely, learning how to 
learn, how to construct and refine new meaning, 
on the part of the learner is of most concern. In 
group project work, the CKE environment must 
support the actual practices and daily tasks of 
our teachers and students. We must provide a 
clear framework to guide the knowledge process, 
in order to encourage student responsibility, 
decision making, and intentional learning in 
an atmosphere of collaboration among students 
and teachers. We need to promote a sense of 
curiosity within meaningful, authentic and 
information-rich contexts. We also need to utilize 

participation in activities that promote high-level 
thinking processes, including problem solving, 
experimentation, original creations, discussion, 
and collective examination of topics from multiple 
perspectives. On examining the varied work 
of the constructivist literature (Duch, Groh, & 
Allen, 2001; Evensen & Hmelo, 2000; Albanese 
& Mitchell, 1993; Bruer, 1993; Barrows, 1985, 
1986), we came to realize the potential of problem-
based learning (PBL) (Vat, 2006a, 2006b; Savery 
& Duffy, 1995) in supporting various learning 
scenarios, especially in group-based project work, 
largely required in our undergraduate Software 
Engineering program. In the PBL approach, 
students work in small learning teams, bringing 
together collective skill at acquiring, communi-
cating, and integrating information. Complex, 
real-world problems are used to motivate students 
to identify and research the concepts and prin-
ciples they need to know to work through those 
problems (Boud & Feletti, 1997). PBL addresses 
directly many of the recommended and desirable 
outcomes of an undergraduate education (Wing-
spread, 1994); specifically, the ability to do the 
following (Boyer, 1998): 

• Think critically and be able to analyze and 
solve complex, real-world problems;

• Find, evaluate, and use appropriate learning 
resources;

• Work cooperatively in teams and small 
groups;

• Demonstrate versatile and effective commu-
nication skills, both verbal and written;

• Use content knowledge and intellectual 
skills acquired at the university to become 
continual learners.

using the Pbl cycle of 
collaboration

Operationally, the PBL approach follows a cyclical 
process of problem solving:
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• At the outset, before the PBL group work 
begins, students must get to know one 
another, establish ground rules, and help 
create a comfortable climate for collabora-
tive learning. Meeting in a small group for 
the first time, students typically introduce 
themselves, stressing their academic back-
grounds to allow the facilitator (instructor) 
and each other to understand what expertise 
might potentially be distributed in the group. 
The most important task is to establish a 
non-judgmental climate in which students 
recognize and articulate what they know 
and what they do not know.

• Students are presented with a problem (case, 
research paper, videotape, for example). 
Students working in relatively permanent 
groups organize their ideas and previous 
knowledge related to the problem and tackle 
to define the broad nature of the problem.

• Throughout the ensuing episodes of 
discussion, students pose questions (referred 
to as learning issues) that delineate aspects 
of the problem they do not understand. These 
learning issues are recorded by the group and 
help generate and focus discussion. Students 
are continually encouraged to define what 
they know and – more importantly – what 
they do not know.

• Student rank, in order of importance, 
the learning issues generated in the ses-
sion. They decide which questions will be 
followed up by the whole group and which 
issues can be assigned to individuals, who 
later teach the rest of the group. Students 
and instructor (more appropriately called 
the facilitator) also discuss what resources 
will be needed to research the learning issues 
and where they could be found.

• When students reconvene, they explore 
the previous learning issues, integrating 
their new knowledge into the context of 
the problem. Students are also encouraged 
to summarize their knowledge and connect 

new concepts to old ones. They continue to 
define new learning issues as they progress 
through the problem. Students should soon 
see that learning is an ongoing process and 
that there will always be (even for the teacher) 
learning issues to be explored.

Reflecting on the Knowledge  
Potential of Pbl

Problem-based learning, according to Barrows 
(1986), is designed to actively engage students, 
divided in groups, in opportunities for knowledge 
seeking, for problem solving, and for the col-
laborating necessary for effective practice. PBL 
acknowledges the possibility of prior knowledge 
held by the learner. Further knowledge is acquired 
on a need-to-know basis, enabling the learner to 
diagnose his or her own learning needs. Knowl-
edge gained is fed back into the problem in an 
iterative loop (Ryan, 1993; Margetson, 1994). PBL 
allows the synthesis of topics and subjects. Ac-
cording to Woods (1994), one specific advantage 
of this approach is increased motivation; namely, 
learners learn because they are interested. More 
importantly, Woods maintains that because of 
the way in which knowledge is acquired in PBL, 
links are provided with experience which help 
in future recall. This is invaluable for students’ 
future professional life (Barrows, 1986). There 
are common themes in the literature on PBL. 
Firstly, as mentioned previously, PBL is usually 
conducted in small groups (Neufeld & Barrows, 
1974; Barrows, 1988; Woods, 1994). Learning is 
self-directed, with emphasis on a learner-centered 
as opposed to a teacher-centered approach. PBL 
is also held to promote life-long learning and 
make knowledge relevant by placing it in context. 
The small group format (Schrage, 1990) of PBL 
is invaluable in the development of negotiation, 
communication and collaborative skills. Students 
also develop inquiry, thinking and problem-
solving skills. Peer-based and/or self-assessment 
helps the individual to become a reflective prac-
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titioner; namely, there is an expectation that the 
PBL student becomes a more active partner in 
the educative experience as a result of planning, 
organizing, and evaluating his or her own learn-
ing (Boud, 1985; Woods, 1994).

designing the Ict support for 
Pbl-based cke

It has been designed (Vat, 2006a) that a Web 
portal is needed for each course adopting the 
PBL initiative. This portal should lead to a Web-
based organizational space for the particular 
course, OSCourse, which renders a number of 
peculiar services to teacher and students, in the 
form of distributed applications, which are also 
customizable to their PBL cycle of activities. In 
a specific course context, there must also be a 
number of Web-based collaborative spaces, CSPBL, 
(also named group space) to enable group-based 
project work to be performed. Actually, each 
PBL group is given a separate CSPBL. Besides, 
to support the interactions among students, 
and between the instructor and students, the 
provision of a personal electronic space for in-
dividual user including both the teacher and the 
student, PSIndividual (PSTeacher or PSStudent) is essential 
to facilitate individual learning needs. The 
linkages from the course space, to the respective 
collaborative spaces, to the individual personal 
spaces, must be closely updated to facilitate the 
auxiliary processes of the teaching and learning 
over the Web. The challenge is to ensure that the 
sites should complement the course enactment 
by enabling both teacher and students to interact 
asynchronously or synchronously through the 
different customizable services offered. 

The simple expression for this PBL-based ICT 
(information and communications technologies) 
support could be written as follows (Vat, 2005a, 
2006a): <ICT-Support>Course ::= OSCourse + { CSP-

BL } + { PSStudent } + PSTeacher, where the braces {} 
represents the repetition of the element embedded. 
It is intended that the provision of the collabora-

tive spaces in the course space could facilitate 
the formation of a virtual community of student 
learners made up of different PBL groups. It is 
also our experience that each PBL group, besides 
its CSPBL, must be associated with an electronic 
project space, WSProject, to develop project-based 
learning, an extension of the PBL concept to any 
project development work in Software Engineer-
ing. Specifically, in a project course, each WSProject 
is affiliated with a project sponsor (played by the 
instructor), a project client (played by another PBL 
team), a project team (any PBL group), a project 
mission, a project schedule (semester-long), and a 
number of project activities (application-specific), 
each of which is composed of a number of tasks. A 
specific task consumes resources, and produces a 
work-product. It is worth mentioning that working 
out the specific ICT support for the project space 
is always a dynamic challenge in a sense that no 
pre-determined set of services could satisfy all 
the needs of different groups of PBL students. 
However, the use of design scenarios to answer 
such questions as “what services, for whom, in 
what ways, under what circumstances” could help 
visualize the needs of individual PBL groups, 
such as project portfolio including milestones 
achieved, and the member portfolio comprising 
individual contributions accomplished.

defInIng our VIrtuAl  
communIty of leArnIng

Literally, the term virtual community is not hard 
to understand, yet it is slippery to define owing to 
its multi-disciplinary nature. In order to develop 
virtual communities – a complex practical activity, 
a disciplinary definition is needed to guide the 
practices. According to Jenny Preece (2000, p.10), 
an online community consists of four important 
elements: the people, who interact socially as they 
strive to satisfy their own needs, or perform special 
roles, such as leading or moderating; a shared 
purpose, such as an interest, need, information 
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exchange, or service that provides a reason for 
the community; policies, in the form of tacit 
assumptions, rituals, protocols, rules, and laws 
that guide people’s interactions; and computer 
systems, to support and mediate social interaction 
and facilitate a sense of togetherness. Indeed, 
this definition is sufficiently general to apply to a 
range of different communities, including physical 
communities that have become networked and 
those that are embedded in Web sites (Lazar & 
Preece, 1998). Understandably, it is not trivial to 
develop successful virtual communities which 
satisfy their members’ needs and contribute to 
the well-being of the community. The role of the 
community developer is to work with community 
members to plan and guide the community’s social 
evolution. Putting basic policies in place helps 
members know how to behave, what to expect 
from each other, and provides a framework for 
social growth. As the community develops and 
forms its own character, its social policies and 
structure also evolve. Sociability is concerned 
with planning and developing social policies 
which are understandable and acceptable to 
members, to support the community’s purpose. 
The premise is that members, or participants, in 
any community are engaged in learning that is 
critical to the survival and reproduction of that 
community. Through community participation, 
learners find and acquire models and have the 
opportunity themselves to become models and 
apprentices of others (Vat, 2008b; Wenger, 
1998; Wenger McDermott, & Snyder, 2002). 
This assumption provides a basis for thinking 
about the possibilities of a virtual community 
and the dynamics of its construction across a 
variety of computer-based contexts. The design 
and refinement of technology as the conduit for 
extending and enhancing the possibilities of con-
structing virtual communities is an essential issue, 
but the role of the individuals as participants in 
such a community, is as important. The goal of our 
virtual community of learning is to bring about 
continual learning and growth for the community 

in need. The emergent challenge of such a mission 
is to de-marginalize many of the non-technical 
issues of building virtual communities for knowl-
edge transfer and learning.

conceiving the community’s 
knowledge Processes

In order to facilitate the stewarding of knowledge 
through cultivating various online communities of 
learning (CoL) in our REALSpace, it is important 
to have a vision that orients the kind of knowledge 
we must acquire, and wins spontaneous commit-
ment by the individuals and groups involved in 
knowledge creation (Dierkes, Marz, and Teele, 
2001; Kim, 1993; Stopford, 2001). This knowl-
edge vision should not only define what kind of 
knowledge the communities should create in what 
domains, but also help delineate a framework of 
knowledge synthesis illustrating how our CoLs 
and knowledge bases will evolve in the long run 
(Leonard-Barton, 1995; Nonaka and Takeuchi, 
1995). What follows is our appreciation of three 
important knowledge processes considered as 
indispensable in the daily operations of our CoLs 
(Vat, 2006c, 2006d). Of particular interest here is 
the idea of appreciative settings, which according 
to (Vickers, 1972 p.98), refer to the body of linked 
connotations of personal interest, discrimination 
and valuation which we bring to the exercise of 
judgment and which tacitly determine what we 
shall notice, how we shall discriminate situations 
from the general confusion of ongoing event, and 
how we shall regard them.

• The personal process: Consider a human 
being as an individual conscious of the 
world outside his or her physical bound-
ary. This consciousness means that we can 
think about the world in different ways, 
relate these concepts to our experience of 
the world and so form judgments which 
can affect our intentions and, ultimately, 
our actions. This line of thought suggests 
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a basic model for the active human agent 
in the world. In this model we are able to 
perceive parts of the world, attribute mean-
ings to what we perceive, make judgments 
about our perceptions, form intentions to 
take particular actions, and carry out those 
actions. These change the perceived world, 
however slightly, so that the process be-
gins again, becoming a cycle. In fact, this 
simple model requires some elaborations. 
First, we always selectively perceive parts 
of the world, as a result of our interests and 
previous history. Secondly, the act of at-
tributing meaning and making judgments 
implies the existence of standards against 
which comparisons can be made. Thirdly, 
the source of standards, for which there is 
normally no ultimate authority, can only 
be the previous history of the very process 
we are describing, and the standards will 
themselves often change over time as new 
experience accumulates. This is the process 
model for the active human agents in the 
world of individual learning, through their 
individual appreciative settings. This model 
has to allow for the visions and actions, 
which ultimately belong to an autonomous 
individual, even though there may be great 
pressure to conform to the perceptions, 
meaning attributions and judgments, which 
belong to the social environment, which, in 
our discussion, is the community of learn-
ing.

• The social process: Although each human 
being retains at least the potential selectively 
to perceive and interpret the world in his or 
her own unique way, the norm for a social 
being is that our perceptions of the world, 
our meaning attributions and our judg-
ments of it will all be strongly conditioned 
by our exchanges with others. The most 
obvious characteristic of group life is the 
never-ending dialogue, discussion, debate 
and discourse in which we all try to af-

fect one another’s perceptions, judgments, 
intentions and actions. This means that we 
can assume that while the personal process 
model continues to apply to the individual, 
the social situation will be that much of the 
process will be carried out inter-subjectively 
in discourse among individuals, the purpose 
of which is to affect the thinking and actions 
of at least one other party. As a result of the 
ensuing discourse, accommodations may be 
reached which lead to action being taken. 
Consequently, this model of the social pro-
cess which leads to purposeful or intentional 
action, then, is one in which appreciative 
settings lead to particular features of situ-
ations as well as the situations themselves, 
being observed and interpreted in specific 
ways by standards built up from previous 
experience. Meanwhile, the standards by 
which judgments are made may well be 
changed through time as our personal and 
social history unfolds. There is no perma-
nent social reality except at the broadest 
possible level, immune from the events and 
ideas, which, in the normal social process, 
continually change it.

• The organizational process: Our personal 
appreciative settings may well be unique 
since we all have a unique experience of 
the world, but oftentimes these settings will 
overlap with those of people with whom 
we are closely associated or who have had 
similar experiences. Tellingly, appreciative 
settings may be attributed to a group of 
people, including members of a community, 
or the larger organization as a whole, even 
though we must remember that there will 
hardly be complete congruence between the 
individual and the group settings. It would 
also be naïve to assume that all members 
of a community share the same settings, 
those that lead them unambiguously to 
collaborate together in pursuit of collective 
goals. The reality is that though the idea of 
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the attributed appreciative settings of an 
organization as a whole is a usable concept, 
the content of those settings, whatever attri-
butions are made, will never be completely 
static. Changes both internal and external to 
the community will change individual and 
group perceptions and judgments, leading 
to new accommodations related to evolving 
intentions and purposes. Subsequently, the 
organizational process will be one in which 
the data-rich world outside is perceived 
selectively by individuals and by groups of 
individuals. The selectivity will be the result 
of our predispositions to “select, amplify, 
reject, attenuate or distort” (Land, 1985, 
p.212) because of previous experience, and 
individuals will interact with the world 
not only as individuals but also through 
their simultaneous membership of multiple 
groups, some being formally organized, 
and others informally. Perceptions will be 
exchanged, shared, challenged, and argued 
over, in a discourse, which will consist of 
the inter-subjective creation of selected 
data and meanings. Those meanings will 
create information and knowledge which 
will lead to accommodations being made, 
intentions being formed and purposeful ac-
tion undertaken. Both the thinking and the 
action will change the perceived world, and 
may change the appreciative settings that 
filter our perceptions. This organizational 
process is a cyclic one and it is a process of 
continuous learning, and should be richer 
if more people take part in it. And it should 
fit into the context of a virtual community 
of learning.

Illustrating the community  
scenario of knowledge synthesis

From the discussion built up so far, we can 
understand that knowledge synthesis (or creation 
and transfer) is a social as well as an individual 

process. Sharing tacit knowledge requires indi-
viduals to share their personal beliefs about a 
situation with others (Nonaka, 2002). At that point 
of sharing, justification becomes public. Each 
individual is faced with the tremendous challenge 
of justifying his or her beliefs in front of others 
– and it is this need for justification, explanation, 
persuasion and human connection that makes 
knowledge synthesis a highly dynamic process 
(Markova & Foppa, 1990; Vat, 2003). To bring 
personal knowledge into a social context, within 
which it can be amplified or further synthesized, 
it is necessary to have a field that provides a place 
in which individual perspectives are articulated, 
and conflicts are resolved in the formation of 
higher-level concepts. In the specific context of our 
REALSpace, this field for interaction is provided 
through a virtual platform for the community of 
learning, participated by both student and teacher 
members largely coming from different courses 
of study. It is a critical matter for our department 
or faculty to decide when and how to establish 
formal ties across different virtual communities of 
learning in which individuals can meet and interact 
face-to-face. Yet, the virtual contact of any such 
community should trigger organizational knowl-
edge synthesis mainly through several stages of 
development. First, it facilitates the building of 
mutual trust among members, and accelerates 
creation of an implicit perspective shared by 
members as tacit knowledge. Second, the shared 
implicit perspective is conceptualized through 
continuous dialogue among members. Tacit field-
specific perspectives are converted into explicit 
concepts that can be shared beyond the boundary of 
the community. It is a process in which one builds 
concepts in cooperation with others. It provides 
the opportunity for one’s hypothesis or assumption 
to be tested. As Markova and Foppa (1990) argue, 
social intercourse is one of the most powerful 
media for verifying one’s own ideas. Next come 
the step of justification, which determines the 
extent to which the knowledge created within the 
community is truly worthwhile for the organiza-
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tion (or rather the specific discipline). Typically, 
an individual justifies the truthfulness of his or 
her beliefs based on observations of the situation; 
these observations, in turn, depend on a unique 
viewpoint, personal sensibility, and individual 
experience. Accordingly, when someone creates 
knowledge, he or she makes sense out of a new 
situation by holding justified beliefs and commit-
ting to them. Indeed, the creation of knowledge, 
from this angle, is not simply a compilation of 
facts but a uniquely human process that cannot 
be reduced or easily replicated. It can involve 
feelings and belief systems of which we may not 
even be conscious. Nevertheless, justification 
must involve the evaluation standards for judging 
truthfulness. There might also be value premises 
that transcend factual or pragmatic considerations. 
Finally, we arrive at the stage of cross-leveling 
knowledge (Nonaka, 2002). During this stage, 
the concept that has been created and justified is 
integrated into the knowledge base of the com-
munity, which comprises a whole network of 
organizational knowledge.

defInIng tHe socIo-tecHnIcAl  
APProAcH for desIgnIng 
reAlsPAce

The use of the term socio-technical refers to the 
interrelatedness of social and technical aspects of 
an organization, carrying with it two important 
connotations (Wikipedia, 2008). The first is that 
the interaction of social and technical factors cre-
ates the conditions for successful (or unsuccess-
ful) organizational performance. This interaction 
is comprised partly of linear cause-and-effect 
relationships (the relationships that are normally 
designed) and partly from non-linear, complex, 
even unpredictable relationships (the good or bad 
relationships that are often unexpected). Whether 
designed or not, both types of interaction occur 
when socio and technical elements are put to work. 
The corollary of this, and the second of the two 

connotations, is that optimization of each aspect 
alone (socio or technical) tends to increase not 
only the quantity of unpredictable, un-designed 
relationships, but those relationships that are 
injurious to the system’s performance. Socio-
technical theory therefore proposes a number of 
different ways of achieving joint optimization 
through which the relationships between socio 
and technical elements lead to the emergence of 
productivity and wellbeing in an organization. 
The term socio-technical systems coined in the 
1960s by Eric Trist and Fred Emery, who were 
working as consultants at the Tavistock Institute 
in London, refers to an approach to complex 
organizational work design that recognizes the 
interaction between people and technology in 
workplaces. And socio-technical systems theory 
(Emery & Trist, 1960) is a theory about the so-
cial aspects of people and society and technical 
aspects of machines and technology. The idea of 
work (or job) design in organizational develop-
ment is the application of socio-technical systems 
principles and techniques to the humanization of 
work, whose aims are to improve job satisfaction, 
to improve through-put, to improve quality and 
to reduce employee problems, e.g., grievances, 
absenteeism, and more importantly, in our context 
of REALSpace, to improve knowledge sharing. 
Thereby, by socio-technical approach, we mean 
there is an interdependent and reciprocal relation-
ship between humans and technology; namely, 
both the social and the technological aspects of 
knowledge work need to be in harmony to increase 
effectiveness and to “humanize” the environment. 
Technically, this would be achieved mainly by 
user participation in the design of the system 
services and devices that users are to operate at 
the knowledge environment.

Accepting the Architecting  
challenge of Is support

Undeniably, setting up the information system 
(IS) support for various communities of learn-
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ing (be it Web-based or not), is a social act in 
itself, requiring some kind of concerted action 
by many different people (Vat, 2005b); and 
the operation of any IS subsystem entails such 
human phenomena as attributing meaning to 
specific set of goal-related activities and mak-
ing judgments about what constitutes a relevant 
category. Subsequently, our REALSpace is often 
seen at core as a conversational process in which 
the world is often interpreted in a particular way 
which legitimates shared actions and establishes 
shared norms and standards. There is no single 
body of work, which underlies this soft approach 
to IS, but the works of Sir Geoffrey Vickers 
(1965) provide quite an interesting reference. For 
Vickers, organizational members set standards 
or norms rather than goals, and the traditional 
focus on goals is replaced by one on managing 
relationships according to standards generated 
by previous history of the organization. Further-
more, the discussion and debate, which leads to 
action is one in which social action is based upon 
personal and collective sense making (Weick, 
1995). Thereby, organizations are also regarded 
as networks of conversation or communicative 
exchanges in which commitments are generated 
(Ciborra, 1987; Winograd & Flores, 1986). And 
IS support should be thought of as making such 
exchanges easier – the exchange support systems. 
Thereby, a strategy for IS support needs to be 
thought of, through which desirable change and 
organizational learning are often considered as 
the ultimate ends. Its stages of development could 
be characterized as follows (Wilson, 2001) with 
plausible iterations in stages 3, 4, and 5: 1) define 
the situation that has provoked concerns; 2) express 
the situation with different sets of concerns; 3) 
select concepts that may be relevant; 4) assemble 
concepts into an intellectual structure; 5) use 
this structure to explore the situation; 6) define 
changes to the situation as the challenges to be 
explored; and 7) implement the change processes. 
Given the great variety of organizational design 
problems for CoL-based IS support, considerable 

flexibility must exist in the concepts and structures 
available to the analysts. It is believed that un-
less the peculiar methodology is assembled as a 
conscious part of the analysis, it is very unlikely 
that the changes and solutions identified will 
represent an effective output of the analysis. More 
importantly, the specific methodology needs to be 
explicit in order to provide a defensible audit trail 
from recommendations back to initial assumptions 
and judgments. Thereby, thinking about how to 
think in designing IS support is about planning 
the intellectual process to follow up with the 
design itself. And there are numerous challenges 
(Carroll, 1995; 2000) in the underlying process. 
First, there is often an incomplete description 
of the problem to be addressed, but it is always 
necessary to identify the relevant description of 
the current situation that is to be altered by the 
design work. Secondly, the problem space of al-
lowable and possible moves is often not determined 
beforehand. In fact, there is often no guidance 
on possible design moves in reasoning from a 
description of the current situation toward an 
improved version of the situation. Thirdly, design 
problems themselves characteristically involve 
many trade-offs; any move creates side effects, 
such as impacts on human activities. Accordingly, 
it is by no means a routine process in the IS design 
for our organizational communities of learning 
involving both teachers and students.

Adopting the scenario-based  
design method

According to Checkland and Holwell (1995), 
the main role of an information system (IS) is 
that of a support function helping people in their 
purposeful actions. Many of today’s information 
systems are found difficult to learn and awkward 
to use because they often change our activities in 
ways that we do not need or want. The problem 
lies in the IS development process. Oftentimes, 
IS designers have to face convoluted networks 
of trade-off and inter-dependence, the need to 
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coordinate and integrate the contributions of many 
kinds of experts, and the potential of unintended 
impacts on people and their social institutions. 
Today, we need a more down-to-earth approach 
to IS development. Our experience has indicated 
that scenario-based design approach (Vat, 2005b; 
Carroll, 1995; 2000) turns out to be a pragmatic 
choice that seeks to exploit the complexity and 
fluidity of design by trying to learn more about 
the concrete elements of the problem situation. 
Thereby, John Carroll characterizes scenarios 
as concrete stories about use through which IS 
architects could envision and facilitate new ways 
of doing things and new things to do. Specifically, 
scenarios provide a vocabulary for coordinating 
the central tasks of systems development – un-
derstanding people’s needs, envisioning new 
activities and technologies, designing effective 
systems and software, and drawing general les-
sons from systems as they are developed and 
used. Namely, scenarios help IS designers analyze 
the various possibilities by focusing first on the 
human activities that need to be supported and 
allowing descriptions of those activities to drive 
the quest for correct problem requirements. It is 
expected that through maintaining a continuous 
focus on situations of and consequences for human 
work and activities, IS designers could become 
more informed of the problem domains, seeing 
usage situations from different perspectives, and 
managing trade-offs to reach usable and effective 
design outcomes (Carroll, 1994; 1995).

modeling Purposeful Human  
Activities

Consequently, through the appropriate use of 
design scenarios, the problem of designing CoL-
based IS support for knowledge work (Vat, 2005a) 
should never be thought of as something to be 
defined once and for all, and then implemented. 
Instead, it must be based on the observation that 
all real-world organizational problem situations 
contain people interested in trying to take purpose-

ful action (Checkland, 1999). Pragmatically, the 
idea of a set of activities linked together so that 
the whole, as an entity called the human activity 
system (HAS) from the viewpoint of Soft Sys-
tems Methodology (SSM) (Checkland & Holwell, 
1998; Checkland & Scholes, 1999) could pursue a 
purpose, would indeed be considered as a repre-
sentative organizational scenario for architecting 
IS support, which should never be fixed once and 
for all. In practice, given a handful of the HAS 
models, namely, models of concepts of purposeful 
activity built from a declared point of view, we 
could create a coherent structure to debate about 
the problem situation and what might improve it 
(Checkland, Forbes, & Martin, 1990; Checkland, 
1983; Checkland, 1981). Subsequently, from the 
IS architect’s point of view, while conceiving the 
necessary IS support to serve the specific organiza-
tional knowledge requirements, the fundamental 
ideas could be integrated as follows: Always start 
from a careful account of the purposeful activity 
to be served by the system. From that, work out 
what informational support is required (by people) 
to carry out the activity. Treat the creation of that 
support as a collaborative effort between techni-
cal experts and those who truly understand the 
purposeful action served. Meanwhile, ensure that 
both system creation and system development and 
use are treated as opportunities for continuous 
learning. In this way, models of purposeful human 
activities can be used as scenarios to initiate and 
structure sensible discussion about IS support for 
the people undertaking the real-world problem 
situations. Thereby, the process of IS development 
needs to start not with attention quickly focused 
on data and technology, but with a focus on the 
actions served by the intended IS system. Once 
the actions to be supported have been decided 
and described, which can usefully be done using 
activity models we can proceed to decide what 
kind of support should be provided. The key 
point is that in order to create the necessary IS 
support which serves the intended organizational 
scenario, it is first necessary to conceptualize the 



328  

Developing REALSpace

organizational system (different communities of 
learning) which is to be served, since this order 
of thinking should inform what relevant services 
would indeed be needed in the IS support.

current Problems fAcIng 
our work

Too often, software creation is viewed in engi-
neering terms rather than as the cross-disciplinary 
process it should be perceived as. This claim should 
not be interpreted as anti-engineering; engineers 
(or developers) and stakeholders are essential allies 
and partners in software creation. But, they are 
not the only partners in the complex process of 
software creation. Many people and disciplines 
share equal footing. In socio-technical systems, 
software is understood as part of the final product. 
System requirements are captured to identify the 
functioning of the system, from which software 
requirements are derived. Deciding which func-
tionality is implemented where, and by which 
means is a technical decision process in which 
feasibility, dependability, and economics play 
a role. A well structured and technically sound 
requirements management process for effective 
prototyping, is therefore of utmost importance. 
There are several challenges identified in this im-
portant process of ongoing system prototyping.

eliciting requirements from  
Various sources

Requirements gathering starts with identifying 
the stakeholders of the system and collecting 
(or eliciting) raw requirements, which have not 
been analyzed and not yet been written down in a 
well-formed requirement notation, such as UML. 
Business requirements, customer requirements, 
user requirements, constraints, in-house ideas and 
standards are the different viewpoints to cover. 
Typically, specifying system requirements starts 
with observing and interviewing people (Ambler, 

1998). This is indeed not a straightforward task, 
because users may not have the same usage (or use 
case) interpretation as the developers. Oftentimes, 
user requirements are misunderstood simply 
because the requirements collector misinterprets 
the users’ ideas (or words).

Analyzing and documenting 
requirements

The gathering of requirements often reveals a large 
set of raw requirements that, owing to cost and 
time constraints, cannot entirely be prototyped 
in the system. Also, the identified raw require-
ments may be conflicting. Therefore, negotiation, 
agreement, communication, and priority-setting 
of the raw materials are also an important part of 
the requirements analysis process. The analyzed 
requirements need to be documented to enable 
communication with stakeholders and future 
maintenance of the requirements and the system 
(or prototype). Requirements documentation 
also includes describing the relations between 
requirements. During requirements analysis it 
gives added value to record the rationale behind 
the decisions made to ease future change manage-
ment and decision making.

Validating and Verifying system 
requirements

In system requirements development, validation 
and verification activities include validating the 
system requirements against raw requirements and 
verifying the correctness of system requirements 
documentation in an ongoing basis. Common 
techniques for validating requirements include 
reviews with the stakeholders and prototyping 
(Parviainen et al, 2005). Traditionally, require-
ments engineering is performed in the beginning 
of the system development lifecycle. However, in 
large and complex system development, develop-
ing an accurate set of requirements that would 
remain stable throughout the months or years of 
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development has been realized to be impossible 
in practice (Dorfman, 1990). Validating and veri-
fying system requirements is an incremental and 
iterative process, performed in parallel with other 
system development activities such as design.

Identifying a community-centered 
Prototyping Process

Nonetheless, building a virtual community is a 
fundamentally different activity from writing 
computer code (Vat, 2008b; Kollock & Smith, 
1996). Online communities evolve organically, 
shaped by their members and leaders. The software 
supporting the online community and its early 
social policies also influences how it develops. As 
people become familiar with each other and lead-
ers make decisions about how to direct the group, 
social policies may change. So, the relationship 
between the design of any software artifact, the 
way people use it, and how it both affects and is 
affected by social norms is complex. When the 
software is intended to support social interac-
tion, understanding the community’s needs and 
user tasks becomes very important. Prototyping 
for community-centered development must be 
participatory by design. It must focus on the com-
munity’s needs prior to making decisions about 
the technology and social planning. According 
to Jenny Preece (2000, pp. 208), there are two 
main parts to the process: software selection and 
tailoring, and sociability planning. The former is 
concerned with the appropriateness of the software 
artifacts for community members’ tasks and the 
community’s purpose. The latter describes the 
appropriateness of the social policies and plans 
for guiding social interactions. Both are key com-
ponents of successful online communities, and as 
development proceeds they invariably become 
more closely integrated. In fact, evaluating how 
well software design (selection and tailoring) and 
sociability planning meet the community’s needs 
occurs continuously throughout the prototyping 
process. Prototyping proceeds iteratively, with 

many develop-and-test cycles, during which com-
munity members provide feedback and participate 
in the development themselves. Oftentimes, we 
need to apply techniques from user-centered 
design (Norman, 1986; Kreitzberg, 1998; Sh-
neiderman, 1998; Preece et al, 2007), contextual 
inquiry (Beyer & Holtzblatt, 1998), as well as 
participatory design (Greenbaum & Kyng, 1991; 
Muller, 1992; Schuler & Namioka, 1993; Lazar 
& Preece, 1999).

remArks for contInuIng 
cHAllenge

It is experienced that the conventional approach to 
education remains the instructivist one, in which 
knowledge is perceived to flow from experts to 
novices (Booth, 2001). This transmissive view 
of learning is most evident in the emphasis on 
lectures, in the use of textbooks to prescribe read-
ing, and in the nature of tutorials and assessment 
methods. It assumes that the process of good teach-
ing is one of simplification of the truth in order to 
reduce student confusion. Yet, this simplification 
could deny students the opportunity to apply their 
learning to dynamic situations. We often question 
the transferability of the instructivist learning 
and ask how much of that which is assigned to 
academic learning ever gets applied to actual 
scenarios (Salomon and Perkins, 1989), when there 
is such a rapid surge in knowledge commonly 
associated with the advent of the Internet. This 
is a transference problem. Actually, the content 
product of learning is assuming a less important 
role relative to the process of learning as the life 
of information content shortens and the need for 
continual learning increases. 

Relatively recent discussions in the literature 
(Cobb and Yacket, 1996; Marshall, 1996; O’ Con-
nor, 1998; Vygotsky, 1978) suggest that learning is 
increasingly viewed as a constructive process oc-
curring during one’s participation in and contribu-
tion to the practices of the community of learners. 
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This is supported by a current shift (Brown, Ash, 
Rutherford, et al., 1993) from the cognitive focus 
on knowledge structures presumed in the mind of 
the individual learner, to a constructivist focus on 
the learner as an active participant in a social con-
text. Indeed, we have been witnessing classroom 
culture being shifted away from the obsession with 
knowledge reproduction, and enriched with tools 
such as the Web-based search engines that mediate 
knowledge building and social exchanges among 
peers as participants in discourse communities 
(Bonk, Medury and Reynolds, 1994; Bonk and 
Reynolds, 1997; Fabos and Young, 1999). These 
communities open opportunities for learners to 
interact with multiple perspectives, which chal-
lenge their existing knowledge constructions and 
impose cognitive conflicts (Piaget, 1952) requiring 
teacher’s continual interventions. 

Undoubtedly, it takes a certain amount of 
independence and determination to change the way 
one teaches. It also takes time and involves risks. 
Where do instructors acquire the commitment 
to get started with this change? Frequently, 
commitment grows out of the recurring frustration 
most instructors experience when they realize how 
little their students understand or remember from 
a semester of dedicated lectures. If not ignored, 
that frustration leads to reflection on what it means 
to teach and to learn. In this regard, student-
centered design (in particular, problem-based 
learning, PBL) addresses these issues and offers 
an attractive alternative to traditional education 
by shifting the focus of education from what 
faculty teaches to what students learn. Content 
remains important, but emphasis shifts more to 
the process. Indeed, Greening (1998, 2000) de-
scribes PBL as a vehicle for encouraging student 
ownership of the learning environment. There is 
an emphasis on contextualization of the learning 
scenario, providing a basis for later transference, 
and learning is accomplished by reflection as an 
important meta-cognitive exercise. Besides, the 
execution of PBL, often done via group-based 
project work, reflects the constructivist focus 

on the value of negotiated meaning. More im-
portantly, PBL being not confined by discipline 
boundaries encourages an integrative approach to 
learning, which is based on requirements of the 
problem as perceived by the learners themselves. 
Consequently, our creative knowledge environ-
ment embedded inside the REALSpace identifies 
with a learner-centered perspective of PBL based 
on the idea of collaborative learning, where it is 
necessary to clarify the new roles of the teachers 
and the students, in support of our virtual com-
munity of learners. 

A new role of the teacher

Instead of performing as the sage on the stage 
transmitting knowledge to a class of innocent 
students, in the collaborative learning environ-
ment of PBL, teachers’ roles are often defined in 
terms of mediating learning through dialogue 
and collaboration where knowledge is created 
in the community rather than being transferred 
from the individual. More specifically, the idea of 
mediating could include such aspects of facilitat-
ing, modeling, and coaching (Chung, 1991; Mayer, 
1988; Whipple, 1987). Facilitating involves cre-
ating rich activities for linking new information 
to prior knowledge, providing opportunities for 
cooperative work and collective problem solving, 
and offering students a multiplicity of authentic 
learning tasks. Modeling serves to share with 
students not only the perceived content to be 
learned, but also the important meta-cognitive 
skills of higher-order thinking, in the process 
of communication and collaboration. Coaching 
involves giving hints or cues, providing feedback, 
redirecting students’ efforts, and helping them 
use a strategy. A major principle of coaching is 
to provide help only when students need it so that 
students retain as much responsibility as possible 
for their own learning. In fact, we need to teach 
students to rely less on teachers as the source of 
knowledge. We need to help them learn to learn 
as self-directed groups of active, autonomous, and 
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responsible individuals. One of the specific goals 
in the PBL setting is to have students rely more 
heavily upon their classmates for assistance in 
doing a task and in evaluating a possible solution. 
Only after they have checked with everyone in 
the group should they ask their teacher for help. 
Operationally, it is the teacher’s job to specify the 
instructional objectives, usually in discussion with 
the learning (PBL) groups; explain the cooperative 
goal structure; observe students’ interactions in 
terms of the learning process, and social relation-
ships within the group; feedback on the group-
based evaluation of the learning products; and 
also maximize social interaction among groups 
through suitable design of inter-group interacting 
patterns, to create the expected community of 
learners among the students in the class.

A new role of the students

In collaborative learning settings, students are 
expected to assume their new roles as collabora-
tors and active participants. It may be useful to 
think how these new roles influence processes 
and activities before, during, and after learning. 
For example, before learning, students set goals 
and plan learning tasks. During learning, they 
work together to accomplish tasks and monitor 
their progress. And, after learning, they assess 
their performance and plan for future learning. 
In practice, students constantly need help from 
the teachers to help them fulfill such new roles. 
Specifically, students need to learn to share, rather 
than compete for, recognition, and evaluate the 
learning outcomes rather than hurry to finish the 
task. It is important to nurture a group-based at-
mosphere for comfortable trial and error as well 
as for asking questions and expressing opinions. 
Students must learn to become teachers of their 
own, and the group-based interaction should serve 
as the incubator for co-development of ideas. 
Indeed, a frequent formula (Dilworth, 1998) that 
action learning proposes has been quite useful in 
constantly reminding students of their new role 

in collaborative learning. Namely, L = P + Q + 
R, where L (learning) equals P (programmed in-
struction) plus Q (questioning) plus R (reflection). 
Here P represents the knowledge coming through 
textbooks, lectures, case studies, computer-based 
instructions, and many others. This is an important 
source of learning but carries with it an embedded 
caution flag. That is, P is all based in the past. Q 
means continuously seeking fresh insight into 
what is not yet known. This Q helps avoid the 
pitfall of imperfectly constructed past knowledge. 
By going through the Q step first, we are able to 
determine whether the information available is 
relevant and adequate to our needs. It will point 
to areas that will require the creation of new P. 
R simply means rethinking, taking apart, putting 
together, making sense of facts, and attempting 
to understand the problem. Following the use of 
this formula, action steps are planned and carried 
out with constant feedback and reflection as the 
learning takes place. In short, what this formula 
can provide for PBL students is elevated levels 
of discernment and understanding through the 
interweaving of action and reflection.

conclusIon

What make the virtual community of learning 
work is people’s mutual understanding of their 
own and others’ interests and purposes, and 
the recognition that their interests are somehow 
bound up in doing something to which they all 
contribute. When a group of people, over time, 
have learned to enhance their capacity to create 
what they truly desire to create, this is an instance 
of a learning organization (Senge, 1990). Look-
ing more closely at the generative potential of 
community development, we often see people 
being changed, somewhat profoundly. There 
is a deep learning cycle. Community members 
develop new skills and capabilities, which alter 
what they can do and understand. As new capa-
bilities develop, so too do new awareness and 
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sensibilities. Over time as people start to see and 
experience the world differently, new beliefs and 
assumptions should begin to form, which enables 
further development of skills and capabilities. 
This deep learning cycle constitutes the essence 
of our creative knowledge environment – the 
development not just of new capacities, but also 
of fundamental shifts of mind, individually and 
collectively (Senge, Roberts, Ross, Smith, and 
Kleiner, 1994). Today, an organization’s ability to 
learn is often considered as a process of leveraging 
the collective individual learning of an organiza-
tion to produce a higher-level organization-wide 
intellectual asset. This is a continuous process of 
creating, acquiring, and transferring knowledge 
accompanied by a modification of behavior to 
reflect new knowledge and insight, and to pro-
duce a higher-level organizational asset. Garvin 
(1993) characterizes organizational learning as a 
continual search for new ideas. The central belief 
behind the REALSpace project is assuming an 
organization of learners who take ownership for 
their development and learning on a self-directed 
basis. Yet, only with a clear understanding of 
some fundamental values (borrowed from Peter 
Senge’s disciplines of learning organization – 
personal mastery, mental models, shared vision, 
team learning, and systems thinking) can we 
manage the knowledge processes consistent with 
our community of learning. Personal mastery is 
learning to expand our personal capacity to create 
the results we most desire, and it is about creating 
an organizational environment which encourages 
all its members to develop themselves toward the 
goals and purposes they choose. Mental models 
include the reflecting upon, continually clarify-
ing, and improving our internal pictures of the 
world, and seeing how they shape our actions 
and decisions. Shared vision is concerned with 
building a sense of commitment in a group, by 
developing shared images of the future we seek 
to create, and the principles and guiding practices 
by which we hope to get there. Team learning is 

about transforming conversational and collective 
thinking skills, so that groups of people can reli-
ably develop intelligence and ability greater than 
the sum of individual members’ talents. Systems-
thinking is concerned with cultivating a way of 
thinking about, and a language for describing and 
understanding, the forces and inter-relationships 
that shape the behavior of our systems (vitural 
communities). This discipline helps us see how to 
change systems more effectively and to act more 
in tune with the larger processes of the external 
world (related to individual student learner, teams 
of student members, course-specific community of 
learners, program-specific community of learners, 
and others). We truly identify with Peter Senge 
(1990) that the organizations that will truly excel 
in the future will be the organizations that discover 
how to tap people’s commitment and capacity to 
learn at all levels in an organization. To harvest 
the knowledge and experience of people and make 
it available to the organization as a whole, our 
discussion of the ideas behind the REALSpace 
serves to present some of our current thinking 
and efforts to strive toward the goal of better 
education for our coming generations with better 
technological and pedagogical means.
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