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A Virtual Learning Environment: supporting student learning on-line

Mary Peat, Biological Sciences

The University of Sydney

Whilst teaching budgets are falling and student numbers are rising those of us responsible for the provision of appropriate quality learning experiences for large numbers of students have been looking at alternative strategies to fulfil the expectations of both the students and the administration.  In First Year Biology we have been working on the development of a Virtual Learning Environment (VLE) which offers both access to various learning materials and access to other students and staff.  In particular we needed to consider the various requirements of our large heterogeneous group with varying incoming academic backgrounds and interests. In an attempt to offer them a greater flexibility in the learning environment we originally launched a Virtual Resources Room in 1997 and this has been remodelled and enlarged to offer the students more materials and functionality and a focus on individual units of study.  The paper will show how the learning experiences of first year biology students at the University of Sydney are changing and how we have addressed student needs whilst maintaining the quality of the experience.
Introduction

Some of the recent moves in on-line presentation have been to develop Virtual Learning Environments (VLEs).  Virtual learning environments can be described as on-line domains that permit synchronous, collaborative interaction among teachers and students, while also providing asynchronous learning resources for individual use by students at any time.  VLEs thus offer a learning system, made up of many components, with all the advantages of computer-based learning but with the added advantages of access and use over the Internet. VLEs today include a plethora of alternative teaching spaces including Internet-based courses, tele-conferencing courses and virtual reality courses. The common link for all environments is that students come to a ‘place’, or use a technology to link them to a place to acquire new knowledge.

For the institution a VLE can offer a place where much of the essential learning for a course could occur, be encouraged, managed and monitored. For the students a VLE can offer a flexible, self-paced, self-centred learning experience or set of experiences that better suits the timetable of the students and their perceived learning needs. Within the VLE students are able to view course materials; work on projects in small, collaborative groups; engage in discussion; access reference materials; and communicate with their peers and their teachers. The fact that students must read and write to use a VLE is one of the most compelling arguments for their use in education!

A VLE can be divided into working spaces (often as ‘rooms’ or laboratories) that are connected to each other by ‘exits’ or pathways according to an intuitively spatial arrangement.  This allows for students to do the same things on-line as they can do in a face-to-face situation, e.g. students can meet in small discussion rooms; they can "walk to" a virtual library; or visit a resources centre; or visit their teacher’s virtual office (by email) to ask a question. 

This paper will describe the development of a Virtual Learning Environment that is available anytime and from any place for a first year biology class of 1300 students.  The advantages of this development compared with the previously available Virtual Resources Room will be discussed and a direction for the future will be suggested.

Virtual Resources Room: the beginning

The Virtual Resources Room (VRR) was originally launched, in 1997, in response to student requests for greater access to a real resources room. The VRR initially contained materials available in the real resources room that included computer-aided learning (CAL) programs, lecture notes, and special self-assessment modules (SAMs).  We hoped that this virtual delivery would alleviate the problem of access and also, because many of the resources offer a student-centred, self-paced format, help encourage students to take responsibility for their own learning.  The materials and their use have been described and discussed elsewhere (Franklin & Peat, 1998a; Franklin, Peat, & Mackay-Wood, 1998; and Peat, Franklin & Mackay-Wood 1997).

With the launch of the VRR it was seen that such a facility could be more than just a repository of some materials, but could also be exploited for improving communications between student and staff and students and students. We offered the students a novel link to supportive staff by setting up CyberTutor and a mechanism for student-student interaction in the form of a simple discussion forum. 

CyberTutor allows students with an email account to send questions about the course content and organisation to the staff. The staff remain anonymous which allows for the involvement of several staff acting as CyberTutor during the course. Whilst the students do not remain anonymous their email addresses are cryptic enough to mask their identity. Although Barnes (1999) discusses the need for students to remain anonymous when communicating with staff, we have not found that being identified discourages them from emailing us. In fact the opposite may be true – in a large class (1300 of them), they welcome the individual one-to-one conversation even though they do not know which one of us it is!

CyberTutor was the first of our email links to be put in place and analysis of its use indicates that the students are using the facility mainly for accessing information about academic matters (lectures and lab classes) and that queries about Internet use have begun to decrease (see Figure 1 in which each year has separate data for the semesters).  This reflects the increased skill base of the incoming students and also the fact that we have made a greater effort to help our students develop the generic skills required.
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Figure 1: Email enquiries by category as a percentage of total
The total number of enquiries is still rather low and this needs to be investigated.  In 2000, students will get more information about the facility and we will also address this by building  a small exercise on using email and Web resources into the first semester curriculum for 2001.

The simple discussion forum that has been in operation encourages students to access each other in real or virtual time, although it is best used asynchronously. It allows students to post questions or discuss any topic with their peers. Student use of this facility was slow to start with but has increased as more students obtain better access to the Internet and their skills in using these facilities improve. Discussion topics include: exams; lectures; lab reports; ethics of using animal materials; posters; lecture theatres; how to reference URLs; and technical help with downloading materials.  New discussion forums are being developed along with the expansion of the VRR into a virtual learning environment.

Evaluations of the VRR, its materials and on-line communications by surveys, focus groups and online feedback forms indicate that students are pleased to have a site that targets their learning needs. From a 1998 survey of 240 students (100% response rate), 82% of the students who visited the VRR indicated that it gave them easy access to materials; 55% agreed that they got useful feedback on their learning; 59% found that they got useful material to help them in areas in which they had difficulty; and 79% liked the flexibility of access. Unsolicited comments from students are always positive and the following is a representative sample:

The Biology Web site is extremely useful and well organised – helps me to learn. You have done a fabulous job. I appreciate it very much and so no doubt do many other ‘silent’ students.

External peer reviews of the VRR are also very positive (Jones, 1999; Fyfe, 1999). One review highlighted the comments made by students in the discussion forum (which gave insights into their experiences of the learning process) as an example of the value of well-designed electronic learning materials.

Virtual Learning Environment: the development

The rationale for changing the VRR was based both on student interviews, group discussions and a perception that the VRR had become overcrowded and had outlived its usefulness.  It was perceived that there needed to be clearer separation of the functions, with additional functions being incorporated, as illustrated in the design flow chart. 
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In addition there was a need to offer students specific information about each unit of study to give a better sense of continuity and direction but without losing the functionality of the original VRR.  This was tackled by using the building metaphor in the design of the environment, to enable students to move from room to room.  Students enter the building and take the lift to Level 1 (representing first year).  Once in the Lobby students are presented with access to general materials and help functions.  Figure 2 shows the layout of the lobby (http://fybio.bio.usyd.edu.au/vle/L1/).  
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Figure 2: Lobby

The lobby has exits to the University Library (Fisher Library catalogues), a door to the Resource Centre, a lift to go to Levels 2 or 3 (a future development), a notice board with the names and email addresses of staff, general information on a coffee table and access to CyberAdmin and CyberTech, to answer general questions of an administrative or technical nature.  Importantly, the lobby has doors opening into the separate units of study.  Thus the lobby leads students into a unit of study, and once inside the room there are resources available that are appropriate for the unit and exits that are relevant, as indicated in the design flow chart.


In this way the students are directed to focus their attention on the materials, communication functions, and discussion forums that are necessary for the specific unit of study without being presented with all the materials available in the Resource Centre.  In the unit of study room, illustrated in Figure 3, there is an exit to the University Library and the Lobby and doorways to the lecture theatres (lecture notes) and a seminar room (web-based discussions).  On the wall a notice board provides the current notices.  CyberTutor appears here and is available to discuss biological content, with CyberAdmin and CyberTech also available in the unit of study room.  Learning materials are available from computers (tutorials, revision modules, remedial materials and self-assessment modules) and there is a desk at which students can access tests and exams (answers to weekly self-test questions from the lab notes and to a mid course exam and sample exam questions).
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Figure 3: Unit of Study Room

In summary, we have created a more usable resource for our students and with the flexibility for expansion in the future.  Levels 2 and 3 have yet to be developed along with the entry into the building, with links to the rest of the University including specific links to all the student services, the Union, and health services.  When complete we will suggest a way in which the Faculty of Science could develop a teaching site for all its undergraduate units of study, using the biology development as the model.

Discussion

We have used a mix of face-to-face activities and on-line activities to offer students a greater flexibility in the learning environment.  Candy, Crebert and O’Leary (1994) suggest that courses that enhance lifelong learning must offer some flexibility in structure and provide for development of self-directed learning. In line with this we have changed the philosophy from teaching students to facilitating student learning especially within the laboratory experience and so we have moved from teacher-centred to student-centred learning.  The introduction and use of computers along with the introduction of peer group learning communities in our large classes and the effect this has on facilitating student learning has been discussed elsewhere (Franklin & Peat, 1998b).  Gibbs (1992) proposes that the appropriate focus of attention in improving the quality of student learning is course design and process rather than teaching and content. In addition, it has been argued (Fraser & Deane, 1997) that students must engage in meaningful learning if they are to become suitably equipped for the workplace, with a knowledge base and understanding that may be built on in years to come and is also transferable. With these in mind, we initially created a Virtual Resources Room to help students engage in meaningful learning and this has since led to the development of a Virtual Learning Environment in which we offer students opportunities to be involved in group or individual activities.

Conclusion

In Australia, as elsewhere in the world, most institutions in higher education are committing themselves to using computers in education. This is happening for four compelling reasons: staff-student ratios have risen; the modularization of courses is increasing the pressure to share materials; technology is beginning to offer stability to meet user-expectation; and there is a consumer expectation that an institution will be heavily involved in information technology and computer-assisted learning materials. In the science context there is a strong push to investigate alternatives to some face-to-face laboratory experiences for students. Our VLE is neither a substitute for nor a complete departure from the traditional teaching environment, but a compelling extension of it. The challenge we face is to identify the best in VLE-type learning and use it in conjunction with traditional classroom teaching. 

In first year biology we aim to mix virtual learning on the Internet with real life, face-to-face learning in practicals and lectures, but with an emphasis on accessing virtual learning resources. Students now have greater access to the materials than previously as our on-line facility is open 168 hours a week and so students can choose when they want to be engaged in these activities. In time it is hoped that the traditional three lectures a week and three hours of laboratory work will diffuse into a mix of these styles with small group activities and independent activities associated with computer-aided materials, with a greater emphasis on student autonomy within the learning process.
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				1997(2)		1998(1)		1998(2)		1999(1)		1999(2)

		exams		13		25		19		21		36

		lectures + labs		54		56		57		52		40

		Internet		31		15		19		10		9

		Other		2		5		24		21		15

		No.students						35		78		40

		No.messages		21		49		51		121		53
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