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Creating active, outcome-based laboratory learning and teaching with online collaboration tools

This work presents an innovative approach in applying online collaboration tools to turn traditional cookbook-style
laboratory into modern, active learning and teaching which is aligned with the learning outcomes. In this study, an
online whiteboard was used to create collaborative, interactive and anywhere-and-anytime learning activities by
assigning students in groups to plan experiments, record data and discuss results with friends on the board. Along
with the students’ activities, the instructors accessed the boards to monitor student progress and to provide
feedback. The online whiteboard not only facilitated and motivated students to engage in learning, but also fostered
their digital skills and teamwork. For instructors, a new online tool was developed in this work by connecting Google
Form with Google Sheets and Line application to follow and evaluate student learning progress throughout the class
hours as a formative assessment. Also, the tool enabled real-time communication among the teaching staff, for
instance, for reporting problems found during the instruction. In addition, it could be devised for game playing to
raise the level of enjoyable and active engagement. With the implementation of this pedagogy, the learning
achievementwas improved. The students and instructors were satisfied with the tools as well as positively perceived

its usefulness.



