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ABSTRACT
This paper proposes the design of web-based collaborative learning system with 3D virtual instruments operating at a distance. The
proposed system combines the technologies of virtual reality [ remote control parameter delivering and broker design to construct
an environment that can provide group members cooperative learning in Internetd and communication by Access Grid. The
propose of this system is to transplant the six characteristics of traditional collaborative learning [ including characteristics such as
heterogeneous groupingd positive interdependence] positives face-to-face interaction] individual learning performance
assessmentsC] social skills and the group processd the network collaborative learning environmentd this system not only provides
theoretic teaching materialsC] but also provides remotely operated 3D virtual instruments] like Multimeter and Power Supply O
for group members to learn together by Remote Control and face-to-face discussion(] and building up the positive interdependence
between the group members by discussing each other. Beyond the functionalities mentioned abovell the system also provides the
functions including O 10 face-to-face voice communications O 200 real-time words discussion O 30 electronic whiteboard
instruction O 400 computer assisted instruction system 00 500 SCORM learning content sharing [0 601 group members teach and
discuss to each other by remote control O 70 recording of group learning process O 80 individual learning performance
assessment.
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