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KnowledgeBook: 
An Online Learning Environment  

to Promote Communities of Inquiry Across Classrooms 
 

Rationale 

Sir Ken Robinson, in a talk discussing change in education, states “Every country 

on Earth at the moment is reforming public education” (Robinson, 2010).  A central 

reason for this impetus on reform is the emergence of a new generation of students, 

popularly called the ‘Net Generation’ or ‘Digital Natives’.  These 21st century learners 

communicate and interact socially in a way that was not possible in previous 

generations.  As these students move through the education system, they are 

challenging traditional methods of teaching, and are creating a climate of change that 

looks to transform how teachers use technology to help students learn.  In his work 

discussing how the ‘net generation’ is changing education, Tapscott states, “Kids who 

have grown up digital expect to talk back, to have a conversation.  They want choice in 

their education, in terms of what they learn, when they learn it, where, and how.  They 

want their education to be relevant to the real world, the one they live in.  They want it to 

be interesting, even fun” (Tapscott, 2009, p.126).   

Creating an educational experience that is relevant to students must include the 

use of technology that accurately aligns the needs of teachers with the way that students 

use that technology in their daily lives.  This necessitates an increased emphasis on the 

social aspect of learning; one that encourages and supports collaboration.  “Instead of 

lecturing, teachers should interact with students and help them discover for themselves 

… Instead of isolating students, the schools should encourage them to collaborate” 

(Tapscott, 2009, p.122).  This collaboration does not need to be limited within the walls 

of the traditional classroom; current technology provides such a wide range of 

interactive, collaborative tools that the new classroom is not confined by walls, space or 

time; it is truly global.   

Learning, while using technology and collaboration, has shown an increased 

level of student engagement along with increases in academic performance (Hume, 

2011; Tapscott, 2009).  “Compared with students enrolled in conventionally taught 

courses, students who use well crafted computer-mediated instruction … generally 

achieve higher scores on summary examinations, learn their lessons in less time, like 

their classes more, and develop more positive attitudes towards the subject matter 

they’re learning.  These results hold for a broad range of students stretching from 
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elementary to college students, studying across a broad range of disciplines, from 

mathematics to the social sciences to the humanities” (Baker 1997, as cited in Tapscott, 

2009, p. 133).  Given this insight into the needs of 21st century learners and the impact 

of collaboration on student learning, the next challenge lies with how teachers can 

incorporate this knowledge with the current curriculum and educational system 

requirements.  To this end, we have developed an Online Learning Environment (OLE) 

that promotes collaboration and Computer Mediated Communication (CMC), which we 

have called KnowledgeBook.  KnowledgeBook was chosen for two distinct reasons.  The 

first being that the domain name www.knowledgebook.ca is not in use and thus the 

project is potentially viable.  Secondly, the name implies a convergence with the realm of 

education (knowledge) and the world of social networking (facebook).   

In designing this OLE we began with a consideration of the definition of an ‘online 

learner’ as described by Garrison, Cleveland-Innes and Fung, (2004); “ a student who 

participates in an asynchronous educational environment that capitalizes on Internet 

communication technologies to access information and create an engaged community of 

inquiry and discourse” (p. 61).  The physical design of the OLE is described in extensive 

detail below, but the designers’ main goal was to create a fully customizable interface, 

that allowed and encouraged the user to adapt the site, to create as rich a collaborative 

environment as their and their students’ technological expertise allow.  The framework of 

the OLE is based upon the principles of constructivism, Vygotsky, knowledge building 

and communities of inquiry.  These principles informed our design and decision making 

to ensure that the tools available to users supported the highest levels of collaboration 

and knowledge construction that technology allow.  The role of the teacher, specifically 

how that role changes through the use of KnowledgeBook, is described in detail, as are 

the characteristics of student success, mainly how the environment is purposefully 

designed to encourage individual responsibility and collaboration amongst students, 

teachers and experts.  Lastly, the designers address the issue of assessment, both for 

the students and for the site itself.  From a teacher and student perspective, assessment 

deals with levels of participation, engagement, collaboration and knowledge building, 

while assessment of the site itself allows users to provide extensive feedback to the 

designers so that the site can evolve with the changing needs of its users.   

 
Design 

KnowledgeBook has been designed to meet the needs of users who wish to 

establish a community of inquiry amongst students from diverse geographic locations. 
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The Computer Mediated Communication (CMC) tools and design features in this Online 

Learning Environment (OLE) allow users to collaboratively organize, co-create, 

synthesize and publish knowledge.  Certain areas allow co-construction of content while 

other areas allow users to provide KnowledgeBook site administrators with design 

feedback.  In order to respond to the various needs of users, teachers customize the 

OLE when registering their communities.  

A homepage and entry page is needed to provide efficient access to other parts 

of the web site without being overwhelmed with links and information.  Thus, icons have 

been used whenever possible.  This keeps the pages more attractive, inviting and user-

friendly since they need to be accessible to adolescent users and adult users with limited 

technological experience.    

 

Entry Page and Registration 

An entry page is necessary to meet the privacy needs of students in an 

educational context.  Therefore, students, teachers and experts log on through a generic 

web page.  The page includes registration information for teachers and experts. 

Teachers and experts are offered screenshots, testimonials and guided tours.  Prior to 

student use, teachers complete a registration process, which includes setting up user 

names and passwords.  Teachers organize their classrooms and have facilitator rights to 

add/remove students and view/change passwords.  This “entry” page will ensure the 

appropriate amount of privacy that is required for an educational setting.   

Customization is an important feature of KnowledgeBook.  Although the 

designers recognize the value of the diverse tools and features offered in the OLE, they 

also recognize there will be a diversity of needs and skills among participating teachers. 

 Teachers, as well as students, may find that KnowledgeBook is too overwhelming if 

they arrive with limited experiences using technology.  Therefore, teachers can 

customize all areas of the OLE during the registration process.   

For example, teachers may wish to slowly add CMC tools and site features as 

direct teaching occurs in physical classrooms.  In addition, teachers may wish to restrict 

student interaction beyond their own specific interclass community project.  Furthermore, 

teachers may wish to avoid the global interactive/networking features of the homepage 

altogether.  If this is the case, teachers set up their interclass experience so that 

students bypass the homepage and are redirected to their collaborative workspace when 

they log on.  
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Once registered, experts search through a database of project profiles and 

teacher biographies to find appropriate matches for their expertise and experiences. 

 Experts then contact the facilitating teachers to discuss partnerships.  Experts join 

individual projects after receiving an official invitation from the collaborating teachers. 

 Certain educational policies may have to be observed such as a formal police check. 

 Once an expert has joined the OLE, he or she is invited to add a Biography page that is 

added to the searchable Expert Database.  Experts cannot access the entire web site 

until they are official members of a project. 

Teachers search the database for experts when establishing a project.  Teachers 

also post descriptions of inquiry projects in the database to attract experts and other 

teachers.  Teachers and experts can also network through the use of the Expert and 

Teacher Biographies.  Once potential matches are found, different CMC tools, such as 

messaging and mail, can be used to make contact. 

 

Home Page 

After logging on, users are directed to the Home Page. The general ambiance of 

this page is student-friendly with features that are easily accessible by clicking on large 

visual icons. The physical organization is divided into three different panels.  When an 

icon is clicked, a new window will appear.  Users will be able to have more than one 

window open at a time by using minimizing, maximizing and resizing tools.  The original 

homepage will remain in the background. 

 

Panel 1 - Logistics Panel Panel 2 - Community Panel Panel 3 - Project Panel 

Announcements Announcements Announcements 

Updates Biographies Workspaces 

Help Tweet Station  Cloud Tags 

Tutorials Videos (Social related) Resource Area 

Mail Inbox Collaboration (Teachers/Experts) Calendar 

RSS Feed Setup Monthly Features Project Feedback 
 

Interactive Google Maps Published Projects 
 

3-D Social Area 	  

 
Table 1: Icons included in Homepage 
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Panel 1: 

The first panel contains icons of a logistical nature: a ‘how-to’ icon for Tutorial 

Videos; a ‘help’ icon for a forum to post technical questions that can be answered by all 

users and site administrators; a ‘page-turning’ icon for a forum for technical and site 

related Updates; a ‘mailbox’ icon that will flash when new messages arrive in the inbox; 

and a ‘loudspeaker’ icon for announcements.  Users have the option of sending a 

message either to an individual or to a collective group.  The announcements in this area 

will be from site managers and will be shared in a forum so they remain public for a long 

period of time until they are archived. 

 

Panel 2:  

The second panel is a dynamic community area that attempts to build a sense of 

belonging among all users to the larger KnowledgeBook community.  These features 

lead to a greater social presence and investment in identity formation, which can have 

critical impact on a KnowledgeBook user’s experience. 

This section contains a number of communication icons including: a 

‘loudspeaker’ icon titled Announcements that directs users to a forum for community 

related announcements for all users (users will create their own threads as needed); an 

interactive Google Map for classes to tag their physical locations with a link to their 

projects; a ‘person with a question mark on face’ icon indicating Biographies; a ‘chat’ 

icon leading to a 3-D avatar mediated social area; a ‘bird’ icon for a Tweet Station that 

allows for community related tweets using Twitter; a ‘headphone’ icon titled Collaborate, 

which leads to ‘Teacher to Teacher’ and ‘Find an Expert’ sections, both of which 

facilitate discussion between educators and experts by way of live online chats or offline 

messages; and a “video” icon for embedding community related videos.  There is also 

an inspirational quotation at the bottom of this panel, which is changed every two weeks. 

In addition, the community area contains a Monthly Feature icon.  This directs 

the user to a Monthly feature web page.  The page is editable by all members, with the 

goal of adding links and information for any special themes and events that might be 

specific to the month – for instance, Black History Month, Seasonal Celebrations or 

current events like a natural disaster or the launch of a new technology.  The Monthly 

Feature is another community building feature that not only creates a sense of 

ownership but also allows users to seek commonalities beyond the academic, inquiry-

based projects in which they are involved.  In this way, the OLE blends social 



 6 

networking, akin to popular sites like Facebook, and academic knowledge building.   It is 

likely that the former will support the latter by nurturing networks and accountable 

relationships.  Users are also likely to transfer their knowledge, comfort and experience 

from other social networking sites to this aspect of the OLE. 

A Tweet Station that includes a Twitter feature has been added to honour the 

need for anywhere, anytime access.  It also honours the belief that good ideas take time 

to percolate and do not necessarily emerge in a classroom or at the home computer 

during “homework” time.  Some users may find that some important ideas are 

synthesized during physical activity and will be able to share them with access to a cell 

phone.  Tweets can also be used to share important logistical messages such as being 

late for synchronous meeting times. The Tweet Station is also accessible through Panel 

3 (the Project Panel) so that project-specific information can be shared using the 

instantaneous features of Twitter. 

Throughout the OLE, RSS feeds will be available for users to stay updated. 

 Where appropriate a small RSS feed icon will appear, which can be clicked to set up 

email updates. There are many potential uses for this.  For example, students can be 

alerted when teachers/experts post or respond in forums with messages including 

feedback or changes in task descriptions and deadlines.   Furthermore, since some 

areas will receive less traffic, such as the Published Area, students/teachers will benefit 

from an RSS feed that alerts them that a user has left a message and rating. 

 

Biography Pages 

These pages are for students, teachers and experts.  Users can choose different 

privacy levels depending on their roles, age, and the regulations within their educational 

jurisdictions.  Although it is unlikely that teachers and experts would restrict access to 

their pages, students may activate privacy settings similar to recognizable social 

networks like Facebook.  In fact, teachers may have to set up student accounts so that 

they choose a student’s level of privacy settings. 

Clicking on the Biography icon directs users to a new page. Users interact with 

their own biographies and the biographies of others using a biography toolbar.  The 

toolbar allows users to add specific features to their initial blank page.  Users may 

decide to add a panel for a slide show of photos; a video panel for uploading videos; a 

panel for an interactive text/photo Wall; a panel for static text to include personal 

biographic data and academic interests; a panel for instant messaging with typical on-
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line status features; and finally a panel for their avatar (a 3-D version is created if a user 

has access to the social area).  This part of the OLE allows users to begin establishing 

their on-line identity.  Equipped with more interactive tools in the toolbar users can use 

network with others using search, mail, and chat functions.  

Students, teachers and experts will be seeking individuals with similar interests 

(or diverse interests depending on the task) to form inquiry partnerships.  The 

biographical information allows users to establish the social relationships needed to 

nurture group formation and negotiation.  For all users, but particularly students, the 

biography pages provide a low risk arena for making contact with new people. 

Biographies also have a blog feature.  Teachers can set expectations for this use 

e.g. as a reflection tool for learning during projects. The blog itself will be public and 

interactive, allowing viewers to post comments.  Teacher and expert blog features will 

also be available. 

Social Area 

Students, experts and teachers need an area to relax and develop relationships 

free of academic and project expectations and assessment.  Although there is no official 

expectation that interaction between users will lead to breakthroughs in the inquiry 

projects, informal interactions amongst knowledge builders has led to innovation in 

several fields of inquiry since the birth of the coffee house (Johnson, 2010). User avatars 

interact in this 3-D environment using instant chat tools and a set of communication tools 

such as emoticons, scripted avatar movements/expressions, blocking options etc.  The 

creation of a 3-D avatar and the interactions within the area not only develops a user’s 

on-line identity but also increases social investment in the OLE and potentially the 

inquiry community.  Access to this area is limited by the educational policies of a user’s 

jurisdiction.  Teachers can limit student access when setting up student accounts.   

 

Panel 3: 

The third panel is dedicated to project-related features.  A ‘desk’ icon represents 

Workspaces and connects users to the workspace area of the web site, which is 

described in the next section.  A ‘loudspeaker’ icon appears for project related 

announcements contained in a forum-type setting; and a ‘calendar’ icon directs users to 

an interactive calendar.  This provides users with an opportunity to witness the 

emergence of communities of inquiry. Individual interclass projects can use it as an 

organization tool.  Although a similar calendar tool will be available in individual 
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Workspaces, a global calendar allows novices to observe the logistics and chunking of 

inquiry projects in action.   

Another feature of the project panel is the Cloud Tag box. This provides students, 

experts and teachers with a visual representation of the ideas that are emerging within 

the community. The Workspace Panel Cloud box terms are generated through key 

words from Posted Lesson Plans, Active Project Descriptions, and Published Projects. 

 These Cloud terms give users a sense of the  dynamics and changing knowledge 

pursuits and interests of the whole community.  This also acts as a community building 

tool, a networking tool and presents possibilities for users to connect and synthesize 

new knowledge.  The Individual Student Interclass Work Areas also have Cloud Tags 

which are generated based on keywords from Discussion forums, Wikis and the 

Resource Depository.  This gives individual interclass communities insight into the 

divergence and convergence of knowledge as the project evolves.   

The project panel also contains a General Resource Area represented by a 

‘book’ icon. On clicking, this area breaks down into an Educator section and a Student 

section. Both sections link to search tools to locate preferred materials.  In addition, 

there is a database of resources categorized by subject, grade and topic. For each entry, 

there will be a Title Description, carefully written with key terms that are linked to cloud 

tags.  A dynamic rating feature also appears next to the title.  When a user clicks on the 

title, a new window opens that includes three panels containing: a general description of 

the resource, attachments (if any) with copyright terms, and a public comment feature 

with a rating system.  The rating system is included to create an extra layer of 

interactivity but also to allow users to share adaptations, modifications, criticisms.  This 

type of interaction leads to improved ideas and innovation.   

The third panel also contains a ‘pen’ icon titled ‘Post a Thought’ for project 

feedback, where teachers, experts and students can post reflections and feedback on 

what worked well, what could be changed and any other general comments or 

suggestions for the OLE in general or with a specific computer-mediated technology 

within the environment. 

A ‘theatre curtain’ icon for published inquiry projects also appears in the 

workspace panel.  Clicking on this icon opens another window with a searchable 

database and cloud panel.  Each project has a page with a variety of CMC tools to craft 

their published work.  These tools include a video panel, a slide show panel, a resource 

depository (pdf files, excel etc.) and text boxes.  Users rate the published pieces and 
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post public comments.  This allows interactivity to continue even after the project has 

been completed. 

 

Collaborative Inquiry Workspaces 

Teacher - Teacher 

This workspace allows teachers to negotiate, plan, implement, debrief and 

assess interclass projects.   Although students are involved in co-constructing the tasks 

and assessments of inquiry projects, teachers need to collaborate before establishing 

the inquiry community.  Teachers need to consider logistics, share resources, engage in 

professional dialogue and anticipate the needs of their students.  During the project, 

teachers need to debrief and respond to the on-going needs of students.  After 

completing the project teachers need to assess the project. 

 
Teacher - Expert 

This workspace allows teachers to collaborate with experts.  Experts may look to 

teachers for guidance using the OLE and will need to agree on expectations for 

collaboration.  Furthermore, experts, although providing authentic discourse in the field 

of study, may need guidance to work/learn with students. 

 
Student - Teacher - Expert 

This workspace is for students, teachers and experts to co-construct the inquiry 

project and engage in knowledge building.     

 

CMC Tools to Support Collaboration and Knowledge Building 

All workspaces have the following: 

1.  A ‘Wall’ panel for asynchronous community messages 

2.  A ‘Cloud Tag’ panel 

3.  An Interactive Calendar 

4.  A Tweet Station  

5.  An interactive Google map 

6.  A Tool Bar with Icons for the following: 

a. Instant messaging 

b. Discussion Forum 

c. Wiki (with ability to embed text, video, slide shows etc.) 

d. Video conferencing 
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e.  Resource depository 

f.  Tools (this can be programmed by teachers, students and experts and might 

include calculators, graphic tools, Google maps) 

g. Archive of knowledge artifacts (anything produced within the workspace is 

automatically saved so manual transfer to archives is not necessary) 

h. Word processor, spreadsheet, presentation software 

i.  Home (returns the user to the WALL, calendar and intro screen) 

 

When a user clicks on an icon within the toolbar, a new window appears 

containing the appropriate tool.  Multiple windows can be opened and each has a resize, 

maximize and minimize option so that different tools can be used together effectively. 

 The WALL, Calendar and Cloud Tag will remain in the background.  Again, all 

workspace icons can be removed and added at anytime by the teacher.  This reduces 

complexity when age, grade, users’ experience and the expected length of the project 

require a simpler platform. 

 

Constructivism, Social Learning and Knowledge Building –  
Justifying Design Principles 

KnowledgeBook designers have responded to calls for educational reform by 

creating an environment that allows students to collaboratively construct knowledge with 

peers, teachers and experts beyond the physical boundaries of their schools.  Teachers 

leverage the affordances of the OLE to craft and scaffold the inquiry projects while 

experts model authentic dialogue, practices and processes, particular to their 

professional fields.  Ideally, teachers will align their teaching styles with Grabinger’s 

(1996, p.667) “new assumptions about learning” (as cited in Oliver, 2000).  Grounded in 

constructivism, these assumptions emphasize active learning in meaningful contexts 

where new knowledge arises because a student’s cognitive ability and content 

knowledge can support increasing complexity. 

The design of KnowledgeBook is also based on two Vygotskian principles.  First, 

learning is mediated by the discourse and tools within a social environment (Vygotsky, 

1978).  Second, learning within the Zone of Proximal Development means that children, 

guided by teachers or collaborating with more proficient peers, can achieve higher levels 

of understanding than they could achieve independently (Vygotsky, 1978).  Therefore, 

KnowledgeBook is designed to allow a group of students to collaborate using a variety of 



 11 

communication tools under the guidance of teachers and experts.  However, bringing 

these groups together and providing them with communication tools does not mean that 

active learning will take place.  Using the CMC tools provided, teachers, students and 

experts will have a role in co-constructing the learning environment/tasks, establishing 

collaborative norms, and practicing knowledge building behaviours. 

Using Vygotskian theory and theories of situated learning and communities of 

practice, Hung et al. (2001) extrapolated 4 principles of learning that sustain “vibrant” on-

line communities; situatedness, commonality, interdependency and infrastructure. 

 KnowledgeBook is based on an examination of these four principles. 

Situatedness relates to the nature of the learning context, which should be 

meaningful to the learner.  This is problematic in the educational context since students 

are not engaging in authentic professional, real-world environments.  For example, 

students learn scientific concepts outside of the social, cultural and technological context 

of the scientific community.  KnowledgeBook compensates for this by inviting experts to 

co-create the learning tasks and participate in discourse with students and teachers. 

 The expert can guide learners using authentic inquiry language particular to the field of 

study.  To some extent the expert can also impart cultural and social norms that are 

particular to the field.  In fact, the networking between teacher and expert can lead to 

establishing authentic activities with external communities of practice.  Gordin et al. 

(1995) describe projects where student work is integrated into authentic communities of 

practice.  As an example, one project involved the collection and analysis of acid rain 

data by students for U.S. environmental scientists.  Regardless, teachers should embed 

inquiry problems in rich, real-world contexts whenever possible.  KnowledgeBook 

provides an effective means for experts to collaborate with students and teachers. 

Second, commonality means that learners need to work together to complete a 

task that is mutually interesting.  Teachers who value process over product will bring 

classes together in KnowledgeBook knowing that students will have a better change 

finding collaborators for interest-specific projects.  When access to diverse interests is 

limited, students find themselves working in groups based on topics they have no desire 

to investigate.    

Third, interdependency means that the best learning outcomes can be achieved 

when learners “interact based on varying needs, expertise (knowledge and skills), 

perspectives and opinions” (Hung, 2001, p.7).  This is a prerequisite for co-learning 

because users need collaborators in order to learn and complete tasks.  Interclass 
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collaboration offers some interesting possibilities in this regard.  The diversity of the 

participants can be increased by networking with classes from different countries, 

cultures, provinces, subjects, grades, or locations (e.g. urban/rural).  There is also an 

implicit understanding that teachers will construct the inquiry project in such a way that 

tasks can be completed more meaningfully and efficiently in collaborative groups than by 

individuals.  

 Fourth, infrastructure refers to the design and instruction of the activity that 

ensures learners understand the expectations and are accountable to one another. 

 KnowledgeBook allows teachers to use a variety of CMC tools to communicate 

expectations to students on the Homepage as well as in individual interclass 

workspaces.  Since student discourse is visible teachers are able to support learning by 

providing on-going feedback to learners as they navigate tasks and engage in 

knowledge building.  Students are accountable to one another by their visible 

contributions to group workspaces and their finished work is open to feedback by peers 

with a rating system. 

 

Knowledge Building 

KnowledgeBook also acknowledges Bereiter’s (1997) argument that although 

knowledge is produced by the affordances and constraints of the environment and 

community, there are two types of knowledge: “knowledge implicit in the process” and 

“knowledge that is the product of the process” (p.20).  Thus, KnowledgeBook strives to 

provide an environment for rich, contextual problems to elicit authentic, situational 

knowledge through the collaboration of teacher, students and experts.  At the same time, 

this OLE also aims to provide the tools for implicit knowledge to emerge.  Bereiter (1997) 

argues that “students can produce knowledge objects - theories (or theory-like 

conjectures, at any rate), interpretations, historical accounts, problem statements, 

defenses based on evidence and so on...When students use a networked computer 

database as a discourse medium, they can produce quite substantial knowledge objects 

without the need for any more tangible product than the electronic record of discourse 

itself” (p. 20).  Therefore, KnowledgeBook provides a variety of CMC tools, both 

synchronous and asynchronous to allow “networked” students to engage in knowledge 

building discourse.  However, access to collaborative tools is not enough, the teacher 

and expert will play a role in modeling and nurturing an effective knowledge building 

community. 
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Scardamalia (2000) describes four aspects of successful knowledge building 

communities, community knowledge, rise above, improvable ideas and symmetric 

knowledge advancement.  The KnowledgeBook environment has been designed so that 

these 4 characteristics can emerge with the appropriate guidance from teachers and 

experts.   

First, to promote community knowledge, KnowledgeBook users collaborate and 

publish products in public spaces.  Specific CMC tools such as forums, blogs and wikis 

allow users to read others’ work and engage in knowledge building discourse.  This 

discourse could be formalized depending on the teacher’s expectations, such as coding 

posts in Knowledge Forums e.g. INTU, or embedded in class culture e.g. rephrasing, 

questioning, hypothesizing. 

Second, rise above is supported through public views and feedback systems but 

this aspect of knowledge building is best nurtured through an emerging culture of inquiry. 

 Teachers and experts need to play a prominent role in this process before, during and 

after the inquiry project.  Before the inquiry starts teachers need to think about how 

inquiry projects can be designed to embrace “complexity, diversity and messiness” (p.3). 

 During the inquiry, teachers and experts can provide strategic feedback/scaffolding to 

stretch ideas and force students to refine and consolidate their ideas.  After the project, 

teachers can invite students to engage in self-assessment and metacognitive reflections. 

Third, improvable ideas is supported with feedback systems such the 

rating/comment features.  Specifically, peers can provide constructive criticism of 

published work, resources, lesson plans and learning blogs. In group workspaces ideas 

can be continually reworked and coauthored by all participants using Wikis.  As ideas 

converge and diverge in forums and synchronous discourse, participants can synthesize 

ideas in a group Wiki.  Since the entire interclass community is networked, groups can 

view other group work in progress and link ideas to their own. 

Lastly, symmetric knowledge advancement refers to knowledge building 

relationships between diverse, integrated communities.  KnowledgeBook attempts to 

network local and global communities to initiate collaboration that is otherwise probable 

in typical educational settings.  This OLE is however, limited by the willingness and 

ability of experts and inter-disciplinary communities to establish relationships with 

schools.  Teachers need to invest time fostering these relationships and may need to 

piece together inter-disciplinary student communities based on subjects of study.   
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Communities of Inquiry 

KnowledgeBook is designed to sustain a community of inquiry, as described by 

Garrison (2004).  The CMCs and other features have been chosen enhance the user’s 

educational experience by supporting social, cognitive and teaching presence. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Community of Inquiry (Garrison et al., 2004, p.63) 

 

Principles of Design 

Several years of research led Chickering and Gamson (1987) to observe that 

good teaching encourages student-faculty contact, cooperation among students, active 

learning, gives prompt feedback, emphasizes time on task, communicates high 

expectations and respects diverse talents and ways of learning (Gorsky and Blau, 2009). 

In light of emerging technologies in education, it becomes essential to merge these 

pedagogical principles into computer-mediated communication. “If the power of the new 

technologies is to be fully realized, they should be employed in ways consistent with the 

seven principles (Chickering & Ehrmann, 1996, p.2). KnowledgeBook takes these 

principles into consideration by: 

- Providing easy access to tools and technologies that aid in contact, cooperation 

and collaboration among and between diverse populations of students, teachers and 

even experts. 
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- Encouraging self-directed and active learning through the availability of community-

produced resources and through a structure that calls for individual participation. It 

requires students to be self-motivated as opposed to sitting back and reaping the 

rewards of others’ labour. Rating systems and public nature of most discourse 

increases accountability. 

- Allowing for socializing time within the learning environment, having the facility of 

seeking help when and as required and being able to perform to the best of one’s 

ability through the variety of modes possible – text, audio, video or a combination. 

Good teaching rests on good design.  In fact, DeBard and Guidera (1999-2000) 

add, “improperly used technology that fails to enhance the course structure and support 

pedagogically sound activities can result in negative perceptions among students.” 

Therefore the following design principles have been used to support the emergence of 

KnowledgeBook’s communities of inquiry. 

 
Content Learning 

One of the major goals of traditional education has been the delivery of the 

curriculum. An Online Learning Environment is effective if it is not just an add-on but 

helps in the delivery of knowledge in a more meaningful way. Within KnowledgeBook’s 

student and teacher generated depositories, resources are readily available for content 

learning. For students to be truly involved in the process of inquiry, “It is important for 

them to see many different outlooks, to be able to view situations from a number of 

perspectives, to be able to disregard irrelevant information and to have to deal with the 

cognitive conflicts that occur as their ideas develop” (Oliver, 2000).  Extensive resources 

and the affordability of their different interpretations through various means – forums, 

tweets, instant messages, comments etc. – leads to development of critical thinking and 

knowledge-building by creating a cognitive conflict which helps students ‘rise above’ 

their curriculum expectations. Moreover, interschool and interclass collaboration, which 

is possible by way of Videoconferencing, wikis and Twitter, creates more diversity both 

in the content and in the analysis. Public viewing opens up access to student, teacher 

and expert knowledge not only within the project but within the entire OLE network. 

Open Educational Resources are utilized extensively in an attempt to bridge the 

gap between conventional classroom learning with limited resources and open-ended 

twenty-first century learning. “OER offers the chance to network beyond the prescribed 

group of learners and instructors” (Geith & Vignare, 2007), thus taking learning to a 
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higher level.  The Resource Area of KnowledgeBook contains several self-help links that 

lets users teach themselves novel curricular areas or general educational or self-interest 

concepts (examples are http://www.khanacademy.org/ or www.merlot.org/) . Content 

delivery thus stands modified through giving some control to students themselves. In 

addition, the resource depository in the Workspaces area of KnowledgeBook also adds 

to the availability of and access to resources. With teachers, experts and students 

themselves being able contribute to these depositories, it ensures the distribution and 

sharing of available material. This content is further open to rating and commenting, so 

that the information ends up being of value to all users. 

Within the design features, designers have ensured effective organization of the 

vast number of resources. Therefore, besides the categorization of content into distinct 

categories for ease of navigation, there is provision for online tagging. Tagging helps 

users “map meaning and personal understanding to the essential characteristics” (Yew 

et al, 2006) of the content, thus aiding in the extension of their vision of the concept 

being studied. 

Rich Collaborative Environment 

Pea, R. (1993) states that, “We should reorient the educational emphasis from 

individual, tool-free cognition to facilitating individuals' responsive and novel uses of 

resources for creative and intelligent activity alone and in collaboration.” The presence of 

web-based communication warrants this re-orientation and the focus on collaboration, 

provided the tools are utilized thoughtfully. Henri argues for the value of web-based 

interaction for collaborative purposes by stating that, “Computer Mediated 

Communication promotes cognitive development by placing individuals in an 

environment where their own cognitive concepts and their points of view are confronted 

with those of others. This gives rise to cognitive conflicts which in turn give rise to more 

complex mental constructs” (as cited in DeBard and Guidera, 1999-2000). CMC thus 

plays an essential part in facilitating critical thinking and broadening the synaptic 

connections of the brain. 

KnowledgeBook contains lots of room for discussions, clarifications, forums and 

casual chats through a variety of Computer-Mediated Communication tools in the 

Workspaces and Social Area with the idea that these tools will aid in enhancing 

students’ understanding of their own and others’ perspectives. Brouwer stated that 

"electronic communication not only enables faculty and students to communicate outside 

of class time or office hours, it also allows students to carry on classroom conversation 
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beyond the scope of the physical classroom and class meeting time" (as cited in DeBard 

and Guidera, 1999-2000). This continued collaboration helps good teaching by 

encouraging the principle of student-faculty contact, cooperation among students as well 

as active learning. 

Collaboration is essential to build vibrant learning communities where knowledge 

building is a collective responsibility. “It entails creating a culture in the classroom that is 

not a miniature of the surrounding culture but rather is a model of what that surrounding 

culture might become – a culture in which the creation and improvement of ideas 

pervades social life.” (Scardamalia, 2002). This is possible by embedding online tools 

that are being massively utilized in the present times for collaboration, into educational 

contexts. 

Social Presence 

A case study by Quan Haase et al (2005) in the context of the use of instant 

messaging illustrates that “far from being limited to communication within work groups, 

IM facilitates many “personal” online communities”. The Community panel of 

KnowledgeBook allows for personal and group messaging that creates a social 

environment at the outset. The provision of the Social Area helps in building 

relationships with a choice of CMC tools that makes users feel valued and included. In 

the absence of an appropriate warmth, the learning environment might end up feeling 

artificial, boring or additional work for the students as well as teachers. As Anderson et al 

(2001) point out, “The creation of the social environment is the responsibility of students 

as well as teachers”.  By creating 3-D avatars that reflect their own personalities, 

students are able to bring a little bit of themselves into the OLE. The Biography pages 

also end up giving a feeling of being ‘present’ in the environment. Gorsky and Blau 

(2009) studied the correlation between social presence and students’ perceived learning 

and concluded, “social presence affords learning by setting a convenient climate.”    

 
Contextual Learning 

Wide access to resources is followed by a need to discuss how those resources 

are utilized, which holds the key for effective learning. “Understanding how to use the 

range of available resources becomes part of the task” (Rasmussen et al, 2003) in an 

effective learning environment. In the recent years, Web 2.0 education has been taken 

to unprecedented heights with the online environment becoming a close replacement of 

the real social world in a lot of cases. Given this, students need a context similar to their 
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real life in order to experience meaningful learning. Presenting a viewpoint on 

collaborative online tools like wikis, blogs and a variety of social networking sites, Green 

& Hannon state that, “because these tools are freely available and are widely used by 

young people, they should be adopted in education” (as cited in Kear et al, 2010). In 

addition, Pea (1993) emphasizes the importance of scaffolding academic learning on to 

the existent social model as a means to facilitating ‘distributed intelligence’. “Socially 

scaffolded and externally mediated, artifact-supported cognition is so predominant that 

its disavowal in the classroom is detrimental to the transfer of learning beyond the 

classroom” (Pea, 1993). The presence of socialization tools in an educational 

environment similar to or even the exact same ones as one’s personal environment acts 

as a scaffold for authentic learning - learning that will be seen as meaningful outside of 

the educational setting as well. Twitter (through the Tweet Station) and Instant 

Messaging will provide for the directly transferable connection from real-life social 

cognition whereas the profiling and social networking features (akin to Facebook) 

available via the Biography pages of KnowledgeBook will also be scaffolded onto users’ 

existing contextual models for online socializing. 

 
Open-Ended Learning 

In a highly structured setting, we often risk losing the interest and engagement of 

our learners in ways that suit them best. Although it is important to provide a platform on 

which to rest their initial understanding, yet a study by Rasmussen et al (2003) indicates 

that in a highly structured environment, students remain “most dependent on the teacher 

to authorize their understanding in relation to the knowledge domain”. Oliver (2000) 

extends this type of structured learning to include tasks that have pre-conceived 

processes and states that, “If the tasks are too straightforward, the students will be able 

to develop solutions and outcomes without overly stretching their mind and intellects.” 

He advocates the choice of ‘ill-structured tasks’ that would “need to have different 

interpretations and to have different solution processes and of course to have many 

acceptable outcomes” (Oliver, 2000). 

The design of KnowledgeBook is such that it leaves a lot of flexibility for the 

teacher to construct such open-ended learning tasks, as opposed to a singular 

discussion forum or question-answer type processes. With a variety of resources on 

hand (accessible through the General Resource Area or the Depository in Workspaces) 

as well as a variety of computer-mediated communication tools, it becomes easy for the 
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teacher to adapt learning tasks to varied processes. Live Video Conferencing and Chats 

with Experts for instance, are some things that KnowledgeBook allows for. The real-time 

nature of these activities removes the limitation of high-order structure. An openness of 

ideas is generated and plans for task completion could change at the spur of the 

moment due to the presence of such activities. Expression of learning is possible not just 

through text, but also through audio-visual means (by way of podcasts), which is again 

indicative of open-endedness. 

Accessibility 

Following the principle of respecting diverse talent and multiple ways of working, 

KnowledgeBook attempts to adhere to the principles for accessibility in online distributed 

learning developed by the IMS Global Learning Consortium.  They advise that the online 

environment should “allow for customization based on user preference, provide 

equivalent access to auditory and visual content based on user preference, provide 

compatibility with assistive technologies and include complete keyboard access, provide 

context and orientation information, follow IMS specifications and other relevant 

specifications, standards, and/or guidelines and consider the use of XML” (IMS Global 

Learning Consortium, 2002).  The Community area of KnowledgeBook allows the user 

customization of timing by clearing away personal communication only when the user 

decides to archive it’. During the writing of messages, there is the flexibility of choosing 

the font, colour and size. To ensure a balance of auditory and visual information, the 

tutorial videos are screencasts that contain a voice-over feature to the visual component. 

Step-by-step written instructions are also included at the end of each screencast. 

Technical Questions are welcomed in the ‘“Help” section and could be resolved through 

a generic database of questions or could be specifically asked in an open forum. 

Translation and ‘read-aloud’ feature is available for ELL learners within the databases of 

the general resource area by linking to an external translating website and an assistive 

technology respectively. In addition, the asynchronous nature of the course helps users 

to resolve accessibility issues prior to participating. Burgstahler argues, “text-based, 

asynchronous resources such as electronic mail, bulletin boards, and listserv distribution 

lists generally erect no special barriers for students with disabilities” (as cited in Geith 

and Vignare, 2007). An assumption in the design of KnowledgeBook is that a student 

who has a special need will generally have special technical arrangements on his own 

computer system as well. 
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Role of the Teacher  

While KnowledgeBook is an Online Learning Environment where there will be 

active construction and co-creation of knowledge, the role of the teacher as a facilitator 

is of extreme importance. Setting the tone, modeling appropriate behaviours and 

responses and providing prompt and effective feedback are some ways in which the 

teacher ensures maximized utilization of the space. Studies by Gorsky and Blau (2009) 

indicate, “teaching presence, especially the category ‘facilitating discourse’, seems to 

play a highly significant role in achieving and sustaining cognitive presence (i.e., 

learning).” This translates into being present, participating in discussions and most 

importantly, providing timely and detailed feedback. Teachers cannot merely “assume 

that their posted questions should provoke responses, that assignments placed on the 

electronic bulletin board are incisive in motivating high performance, and that their 

critiques are well understood, but it should be acknowledged that asynchronous 

communication is "cold" when it comes to clarification” (DeBard and Guidera, 1999-

2000). Therefore, a teacher’s role becomes very critical in an online environment if 

effective teaching and learning is to ensue. 

The teacher also needs to model the appropriate use of the various CMC tools 

embedded within KnowledgeBook - Instant Messaging, Emailing, Discussion Forums, 

Twitter and Social Networking on Biography pages. A teacher’s role includes teaching 

not only the technical use of these tools, but also the “appropriate use of the reply and 

quote functions, and repair of communications breakdowns such as inappropriate 

posting or postings placed in the wrong discussion forums” (Anderson et al, 2001). At 

the beginning of the year, a teacher’s role is to set up expectations and provide 

orientation to students. The ‘How To’ sections and the Community features on 

KnowledgeBook provide opportunities for teachers to do so. 

In addition, the teacher has to assume the traditional role of being ‘an expert’, 

although in the contemporary fashion where he or she takes on the task of finding 

appropriate resources and guiding students through them. Anderson et al (2001) 

suggest an important curriculum-related task for teachers in an OLE as “‘Re-purposing’ 

materials, such as lecture notes to provide online teacher commentaries, mini-lectures, 

personal insights and other customized views of course content”. In KnowledgeBook, the 

Resource Area and the collaborative inquiry workspaces help teachers in finding this 

information. But it is the pedagogical understanding of instruction that ultimately guide a 

teacher in any setting to make learning effective. 



 21 

Blended Learning 

The strengths of an Online Learning Environment become manifold on utilizing it 

in a blended learning environment where teachers “bring some responses back to the 

classroom for follow-up discussion, review discussion highlights, answer any questions 

that may still remain, discuss the results and give opportunities to students to present 

some of their online group work in class” (Tucker & Briner, 2011). The Published Work 

section of KnowledgeBook lends itself well to class presentations and even school 

assembly presentations. 

Inquiry projects occurring in meaningful contexts work best if students are given 

blended opportunities to work on them - whether they are working in groups or 

individually. This also covers the principle of respecting diversity and learning styles 

which Chickering and Gamson state as the last of the seven principles of effective 

teaching (Gorsky and Blau, 2009), as it provides a good opportunity for strong orators 

and socially comfortable students to express themselves fully without having to rely on 

mostly text-based online communication. The teacher’s role however has to be key in 

such a setting. “The blendedness isn't the issue, it is the appropriateness of what is 

blended for that particular learning context, both in terms of subject matter and students” 

(Brett, 2011). This clearly places more emphasis on designing tasks in ways that suit the 

ability of users and lead to creative content creation. 

The ‘Post a Thought’ area in Panel 3 of KnowledgeBook might come in as a 

helpful reflective piece in deciding or commenting on how to organize such a task 

effectively. Since this is open to all members, students’ input on the organization of 

particular units is also beneficial. In addition, the General Resource Area for teachers 

containing databases for educators is also used to generate ideas on creating hybrid unit 

plans relying on a blend of online and face-to-face environments. 

 

Characteristics of Student Success 

In order for an online learning environment (OLE) to be considered an effective 

learning tool, it must assist and encourage students to achieve success in attaining an 

individualized learning goal.  KnowledgeBook has been designed specifically to meet 

this challenge based on current research that identifies how OLE’s can be developed to 

meet the needs of 21st century learners.  Careful consideration has been given to 

ensure that KnowledgeBook: encourages individual responsibility and active 

participation in the learning process; promotes networking opportunities and stimulates 
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multi-modal collaboration amongst learners; and develops and improves the 

fundamental literacy skills required in online learning.  These factors are key elements of 

a positive online learning experience and are utilized in KnowledgeBook to ensure that 

individual students are successful in collaborating with their peers.   

Garrison et al (2004) describe role adjustment as a change that is inevitable 

when moving to an online learning environment.  They describe several new skills 

required for success including: “knowledge about, skill with, and acceptance of the 

technology; new modes and amounts of communication with instructors, peers and 

administrators; increased levels of learner self-direction; and a new ‘place’ for learning in 

time (anytime, usually determined by the learner and their life circumstances) and space 

(anywhere, dependent upon equipment requirements)” (p. 64).  This role adjustment and 

emphasis on new skills requires an increase in individual responsibility on the part of the 

student.  Artino (2008) relates, “anyone who has ever completed an online course 

understands that learning on the web requires considerable self-direction” (p. 38).  With 

regards to student success, it is imperative that online learners exhibit greater individual 

responsibility and control over their academic progress (Artino, 2008; Cavanaugh, Gillan, 

Kromrey, Hess, & Blomeyer, 2004; Garrison et al, 2004).   

While presenting the challenge of increased responsibility, online learning also 

works to increase student motivation and engagement in course material (Barbour & 

Reeves, 2009).  This increased level of motivation is derived from the constant presence 

of both the teacher and peers in the online environment, which was reported by students 

to be an incentive for participation in discussions (Artino, 2008).  These discussions, 

facilitated by online tools, allow students to socially construct knowledge, which can 

further lead to an increase in academic achievement (Brown, 2000).  KnowledgeBook 

works to address these challenges and to support the inherently positive aspects of 

online learning.  Instructors are able to fully customize the interface to assist in easing 

the role adjustment transition for students, and to track student engagement to assist in 

developing the skills of individual responsibility.  Through the various tools available in 

KnowledgeBook students will be encouraged to collaborate and discuss topics within the 

course while remaining motivated to participate and achieve at a high level.   

Collaboration is a key aspect of successful online learning for students.  Pape 

(2005) suggests that through online learning “we can shift our focus from the three R’s to 

an education system that builds skills in the three C’s: content, collaboration and 

community” (p.13).  Tinker and Haavind (as cited in Barbour and Reeves, 2009) stated 
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that online courses provide students increased opportunities to interact with the teacher, 

and with other students, and to collaborate with their peers” (p. 408).  Kaplan-Leiserson 

(as cited in Barbour and Reeves, 2009) describe a study where instant messaging was 

used as an interactive tool and they cited student benefits “such as the ability to socialize 

and communicate their feelings about the course with others, discuss and get feedback 

on coursework, get to know the instructor better, and be more engaged” (p. 408).  The 

tools within online learning environments such as KnowledgeBook, have the ability to 

further engage students in collaboration through the diverse range of activities and 

assessments that are available to support students (Pape, 2005).  They are able to cater 

to the specific needs of individual students and can motivate those with different learning 

styles (Barbour and Reeves, 2009).  Through the purposeful use of specific information 

technologies, teachers now “have a medium that honors multiple forms of intelligence - 

abstract, textual, visual, musical, social and kinesthetic.  As educators, we now have a 

chance to construct a medium that enables all young people to become engaged in their 

ideal way of learning.  The Web affords the match we need between a medium and how 

a particular person learns” (Brown, 2000, p. 12).  KnowledgeBook has a wide range of 

built-in tools to promote and encourage collaboration and through these interactions 

students will be further engaged in course material.  This online learning environment 

has also been purposefully designed to cater to the needs of multiple intelligences and 

different learning styles.  Through the use of the customizable interface, classroom 

teachers are able to utilize specific tools that are beneficial to the students in their 

specific class.   

 A barrier to student success that has been discussed in the literature is the 

nature of the fundamental literacy skills required in online environments, specifically the 

‘new literacy’s’ that have not been taught previously in conventional classrooms (Coiro, 

2003).  “The real literacy of tomorrow entails the ability to be your own personal 

reference librarian - to know how to navigate through confusing, complex information 

spaces and feel comfortable doing so. ‘Navigation’ may well be the main form of literacy 

for the 21st century” (Brown, 2000, p. 14).  KnowledgeBook’s fully customizable 

interface allows teachers to develop these literacy skills through the use of scaffolding; 

they can control how and when certain functions (such as hyperlinks, text formats, audio, 

images, video, reading elements, chat, publishing options etc.) can be used by students, 

giving them the opportunity to specifically teach how they can be used.  Pape (2005) 

suggests a shift from the current, content focus, to a “focus on building students’ literacy 
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skills so they can ask questions, define inquiry, research multiple sources, authenticate 

sources of information, process and synthesize data and information, draw conclusions, 

and develop action plans based on their new found knowledge.  They must be able to 

filter the vast quantity of information they receive and determine what is authentic, 

useful, and of value.  They need to work collaboratively in project-based activities, 

valuing each individual’s contribution to the effort and building on the learning for all” (p. 

13).  KnowledgeBook can be adapted to the experience level of both the instructor and 

the class to ensure that the literacy skills of emergent learners are developed, and that 

they do not become overwhelmed with the need to learn new skills without sufficient 

support and guidance.   

 

Assessment 

Assessing Student Learning 

Assessment of student learning is heavily influenced by the educational 

jurisdictions of individual teachers.  Therefore, KnowledgeBook does not currently 

provide tracking tools.  In Ross’ (2005) review of literature, post-secondary educators 

used a variety of choices for assessing online learning.  First, traditional methods such 

as essays, tests and exams reveal a complex synthesis of knowledge gained from the 

learning environment. Second, student participation also provides evidence of learning 

and with tracking tools, teachers can measure frequency of logins, postings etc. Third, 

discourse analysis can measure the quality of interactions, and specific models can 

measure knowledge building and other learning processes.  However, considering the 

theoretical basis of KnowledgeBook, assessment strategies should be aligned with 

constructivist learning.   

Chan & Aalst (2004, p.8) point out that, “Contemporary constructivist models of 

learning posit that learning occurs not by recording information but by interpreting, 

seeking meaning, and constructing new understanding. As learning is more complex, 

assessment also needs to be changed to capture in a more diverse and in-depth way 

the structure and quality of students’ learning and understanding.”  Therefore, it is likely 

that a variety of ways need to be considered to assess student learning that includes 

participation and discourse analysis but also other approaches such as concept mapping 

and performance tasks (Chan & Aalst, 2004).   

Concept maps provide a visual representation of a student’s core conceptual 

understanding as well as the relationships between knowledge and concepts.  Teachers 
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can use these to measure the formation of new knowledge since the map is a synthesis 

of the project’s content and concepts.  Alternatively, a performance task can be used to 

measure a student’s ability to complete some aspect of the process or product of the 

inquiry project.  These can be agreed upon during the project and presented in rubrics. 

Evidence of learning may also emerge from peer and self-evaluation as well as 

blogs/journals.  If teachers require students to use their blogs, students can reflect on 

a number of different aspects of learning: 

1.  Use of CMCs - Students can reflect on their experiences using different 

asynchronous and synchronous technologies.  Students may have developed 

preferences for different CMCs in specific learning contexts.   

2.  Feedback - Students can reflect on teacher, expert and peer feedback and it’s 

impact on learning.  Feedback could be descriptive, contained in mail, or it could 

originate from the rating systems in the OLE. 

3. Collaboration (including Social Presence) - Students can reflect on their 

collaborative experiences.  They could consider their own strengths and weaknesses 

as well as their contributions.  Students should also consider how social relationships 

and comfort influenced their participation. 

4. Learning Outcomes - Students can reflect on any learning artifacts that emerge 

from inquiry projects.  This might be new understanding reflected in the discourse 

within forum or a project-specific product like a graph analysis or a video.   Students 

might measure these specific product outcomes using co-constructed rubrics. 

 
Assessing KnowledgeBook 

Scardamalia (2000, p. 5) argues that “participants [in knowledge building 

communities] agree to allow their design space to serve as an object of inquiry.”. 

 KnowledgeBook has included a feedback feature that allows users (teachers, students, 

experts) to post public comments/suggestions/criticisms about the OLE’s content, 

processes, and tools.  In this way, KnowledgeBook can evolve to meet the needs of 

learners.  Since KnowledgeBook is based on a community of inquiry model it is 

necessary to assess the social, cognitive and teacher presence and the mediating 

supportive discourse, resource selection and social climate. 

Social presence and social climate can be assessed based on participation in 

certain actions and behaviours.  For example, to what extent do participants use the 

Biography feature to establish their identities and network with others?  What kind of 
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information do they share in their biography and do they leave comments on other users’ 

biographies?  Or, to what extent do participants interact with members of other classes? 

 Do they use asynchronous CMCs exclusively or do they take more social risk and use 

instant messaging and ultimately web conferencing? Alternatively, tracking tools could 

provide information about the frequency to which CMCs are used and each area of the 

OLE is used. 

As discourse mediates cognitive and social presence, a system of discourse 

analysis will be necessary to assess KnowledgeBook.  Frequency and quality of 

discourse (student-student, student-teacher, student-expert, expert-teacher, teacher-

teacher) can provide valuable data.  Patterns may emerge depending on where the 

discourse took place within the OLE e.g. workspaces vs. unmoderated social cafe. 

 Tracking tools will also provide insights into how often teachers and experts interact with 

students.  This will be important for assessing teacher presence.  Hew and Cheung 

(2003) suggest using Kanuka & Anderson’s (1998), 5 Phases of Active Knowledge 

Construction, as a means of measuring constructivist knowledge building.  The phases 

move from an initial stage of “sharing and comparing” to a final stage of “statement or 

application of newly constructed knowledge.”  This is only one possible model for 

assessing cognitive presence. 

Finally teacher presence can also be assessed based on teacher blogs. 

 Teachers can reflect on their own professional learning and experiences with 

knowledge building, on-line collaboration and teaching on-line.  These public blogs 

provide valuable insights to KnowledgeBook designers and also to other teacher 

participants for improving processes as well as the role of the teacher in on-line inquiry 

communities. 
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