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ABSTRACT

Thanks to a multifunctional courseware management environment, the largest university in Singapore is enhancing the way instructors teach and students learn.  Professors can distribute a wide variety of course materials electronically, communicate and collaborate with their students, post assignments, prepare electronic quizzes, schedule their lessons all from their desks - from the Integrated Virtual Learning Environment (IVLE)

THE INTEGRATED VIRTUAL LEARNING ENVIRONMENT

College instructors everywhere struggle to balance the needs of individual students against the needs of the class as a whole.  In the spirit of academic inquiry they want students to ask questions about particular aspects of a course, but to be fair to everyone they must also cover all the materials on the syllabus within a defined time limit.  

Stephen Phua, a senior lecturer in law at the National University of Singapore (NUS), may just have found a solution to the problem: the discussion forums available through his university's innovative e-learning management system.  Phua made this discovery just two weeks after having deployed a forum for two of his classes on the university's Integrated Virtual Learning Environment (IVLE). 

Phua explains by describing a common classroom situation.  "Say, a student has a question that's fascinating but not necessarily central to the subject of the day's lecture," he said.  "If the student raises the question in class, I can't spend much time on it.  Or, if the student raises the question in an office visit, then others don't benefit from our discussion.  But what if the question is raised on an online forum?  Then, I can spend all the time and thought that's needed on my answers, and every one in the class can participate on the discussion with follow-up questions and ideas of their own-even those students who might be too shy to speak in class," he added. 

The Integrated Virtual Learning Environment (IVLE) is NUS's own online courseware management system developed by the Centre for Instructional Technology (CIT).  Designed to cater to nearly 1,800 faculty and 28,000 students, it comprises of a purely web-based set of tools and resources that are used by Phua and other faculty members to supplement the classroom experience.  It provides the tools, resources and techniques for peer-to-peer interaction as well as student-instructor communication and independent learning.

BACKGROUND

Development on the IVLE started in June 1998.  It is part of NUS vision of using information technology for teaching and learning.  Existing courseware management systems in the market were evaluated to determine if they could fit into the NUS infrastructure.  Most of the systems evaluated did not meet the mandatory requirements (for example, single user-ID and password, web-based access to all tools and integration into existing NUS mail and network infrastructure) set by NUS for online courseware management.  Hence, in-house expertise was harnessed to develop its own online course management system, and as such the IVLE was born.

IVLE became the campus wide e-learning platform.  Together with the financing scheme to help students purchase notebooks at subsidised rates and the initiative to provide plug and play network points throughout the campus, the widespread adoption and use of information technology for courses grew exponentially. 

A POWERFUL LEARNING ENVIRONMENT

The IVLE comprises web-based collaborative tools and resources to support many activities that both instructors and students participate as part of the teaching and learning processes. 

IVLE is so easy to use and set-up that even non-technically savvy faculty members are able to get online with very little assistance.  Without having to know anything about HTML authoring or the mechanics of creating web pages, lecturers can easily have a web presence just by filling some online forms.  The lecturers can simply enable some online tools with which their students can access to enhance or complement the face-to-face classroom sessions.  Basically it empowers the lecturer with an alternative to employ the best medium to achieve the learning objective effectively.  IVLE was not developed to replace the classroom experience completely but it served to compliment and expand the learning activities outside the confines of the classroom.

Students, on the other hand, are empowered to embark on active, independent learning.  They are now able to adopt a learner centred approach to learning.  They can also access course information, submit assignments and even do research on the subject matter, all within the virtual space provided through IVLE.  They can also enjoy the peer-to-peer type of learning and interactions.  The online quiz also helps them to assess their own progress in learning.  

The following is a list of some of the possible ways in which an instructor can use IVLE: 

· Easily disseminating late breaking informing to all students in the course

· Supplementing their course with multimedia materials

· Posting reading assignments and receiving student project reports

· Supplementing course materials with self-assessment quizzes to help students understand the course materials better

· Allowing for greater collaboration through discussion forums, chat facilities, and e-mail

· Conferencing with counterparts overseas

· Accessing NUS corporate databases for time-tabling purposes and to get other particulars

Nearly 80% of the university's 2,500 courses now have a web presence with IVLE.  These range from simple outlines to sophisticated interactive multimedia course contents.  They cover a diverse breadth of knowledge domain ranging from medicine to law, business to linguistics, engineering to humanities etc.

STRATEGY 

IVLE successfully balances between providing the best online tools while preserving the ease of set-up and use.  It also provides sufficient structure to guide the lecturers when needed while enabling flexibility for the lecturer to decide which tool he/she is comfortable to start to use.  It is these unique combinations that have resulted in the successful adoption of IVLE at NUS.  But all of these do not come about by accident.  It has been possible only because of the attention put into studying the feedback that staff and student users provide.  New features and improvements are added based on their valuable feedback.  At the same time, the product has been developed at an aggressive pace with a new upgrade becoming available every 6 months.  This helps ensure that IVLE is a constantly evolving system.  It is constantly being improved upon.

IVLE supplements the instructor's course web site by providing a compendium of web-based tools and resources each designed to foster closer collaborative communication between instructor and students (discussion forums and chat rooms), encourage greater participation by student in the learning process (course web sites), push student to explore and widen their learning and thinking processes by visiting other relevant web sites and make them more IT-savvy for their future working careers.

The table below summarises the tools (referring to created facilities available within the IVLE) and resources (referring to aids provided by the university to complement IVLE tools) available for use:

	Tool
	Description and Use/Function


	Course Outline
	· Provides overview of course information

· Provides a consistent, easy to reference template for all courses


	Chat Room
	· Students can communicate in real time

· Enables student-faculty communicate outside of class time 


	Course Calendar
	· Displays the daily, weekly, monthly and yearly overview of an instructor's schedule

· Informs students about course events


	Discussion Forum
	· Enables peer-to-peer learning and interactions

· Lecturer plays the role of a facilitator

· Unlike the classroom environment, students have sufficient reflection time to think about the concepts taught in class

· Provides greater learning opportunities through this virtual learning environment


	Distribution List
	· Class roster information is extracted from the student registration databases

· Uses alternative preferred email address indicated by the student

· Provides a quick mechanism to announce urgent course related news


	Lecture Plan
	· List weekly overview of course, complete with references for reading, and links to activities set-up with the other IVLE tools

· Provides a study map for students to prepare before they attend the lectures


	FAQ Builder
	· Displays frequently-asked questions related to course which the lecturer wants to students to read before they post any email messages to him or to the discussion forum


	Glossary Builder
	· Displays difficult terms that students need to know when learning the subject


	Quiz Builder
	· Auto-graded quizzes help students prepare for examinations and to better understand topics that have been covered


	Workbin
	· Provides a document repository for staff and students to exchange tutorial assignments, notes and attachments without clogging up the Faculty's e-mail space


	Course Web Builder
	· A 3 step wizard that enables the lecturer to create a course website



One instructor who has done considerable work with IVLE is Lim Chwee Teck, assistant professor in the department of mechanical & production engineering.  Lim has two courses on IVLE: an undergraduate course on aircraft structures and a master's level course on plates and shells.  Each course includes lecture notes and a bulletin-board-style chat room, and links to other course-related web sites.  Lim, who relies on Word as his primary publication tool to post lecture notes in Hypertext Mark-up Language (HTML) and graphics in Portable Document Format (PDF), considers ease of use to be the top benefit of IVLE. 

From the students' point of view, the big motivator for using IVLE is easy access to up-to-date content from anywhere over the Internet.  For part-time students employed in jobs that take them away from Singapore, IVLE is essential.  With IVLE, students can access almost all manner of course materials from literally anywhere in the world.

NEW WAYS OF THINKING ABOUT TEACHING

IVLE is seen by NUS as a way of initiating new ways of teaching and to empower students in their own learning process.  Discussion forums and chat rooms encourage greater participation by the students, lesson plans and calendaring systems allow the student to plan their weekly activities while on campus or at home, distribution list and e-mails allow one-to-one communication with staff, FAQ and quiz systems allow instructors to gauge the level of understanding of student for their course and workbins allows students and project groups to submit assignment electronically. 

Lecturers have to learn that with tools like chat or discussion forum, it is not possible for them to answer to every question posted by students.  They must take on the role of a facilitator instead and allow students to explore and discuss.  They need to help students probe and analyse by injecting leading questions when required.  They also need to provide closure to a threaded discussion by summarising the whole discussion that has taken place and clarifying any doubts that have arisen through the postings. 

The traditional approach of lecturing is now 'enriched' by IVLE.

LOOKING AHEAD

IVLE has so far served as strictly a supplement to classroom learning, but this may change with enhancements now in progress that will enable IVLE to support full-fledged online learning to make lectures available synchronously, through net-casting solutions and personalization, customisation for the instructors and students IVLE desktop so that this becomes their portal to all academic and administrative resources available at NUS. 

Today, IVLE operates in an environment of 2 Windows NT servers working in a single domain incorporating Internet Information Server and Microsoft SQL server as key components. The scalability and ease-of-use of the IVLE has allowed NUS to launch Open IVLE. 

The goal in promoting Open IVLE is to build a community of users and developers that will help propel and develop IVLE to its full potential.  NUS strongly believes that by making the IVLE application available to other institutions we will be better able to enhance IVLE, its tools and resources.  We envision that our contribution to instructional technology platform will instigate more new ideas and interests from educational users around the globe.  To-date a number of institutions worldwide have licensed Open IVLE and have begun to install and use it in their premises. 

Professor Lawrence Wong, Director for the Computer Centre as he puts it for IVLE, 'our ultimate goal is a one-stop educational portal for our students for all courseware, registration, and administration while they are at NUS'.
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