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Virtual and Physical Blended Learning Applications and
Service Model for Popular Science Education in Museums:
Curriculum-based Virtual and Physical Mobile Learning
as an Example

Tien-Yu Hsu* Yi-Han Wang** Fan-Ray Kuo***

Abstract

Museums with interdisciplinary and diverse extended learning resources are the most
popular informal learning avenues for schools, especially elementary schools. In recent years,
e-learning applications in museums have become mobile and ubiquitous and have profoundly
impacted educational approaches, inspiring global museums to rethink and reshape their
learning service models. Over the past decades, museums have endeavored to develop mobile
(m)-learning services for enhancing student learning experiences. However, they have failed to
effectively integrate virtual and physical resources to support the demands of school curricula.
To address this issue, we developed a curriculum-based m-learning model, which integrated
the physical and e-learning resources of the National Museum of Natural Science. The specific
theme of this model was “exploring plants”, which was implemented in a one-day learning
activity that included professional exhibition commentary and explanation of the operation
of the m-learning system by museum personnel. Students made use of a mobile computer to
complete a series of assignments, which involved observation of exhibited specimens and
guided learning, as well as critical thinking, problem solving and feedback. A total of 308
students from 20 elementary schools participated in this study. Generic Learning Outcomes
(GLOs) were used to examine overall student learning effectiveness and teacher feedback. The
results showed that student and teacher responses to this model were positive. This learning
model not only strengthened the connection between the museum and school curriculum, but
also enhanced student perceptions of, learning performance in and attitudes towards natural
science courses. Finally, suggestions were proposed for future research and extension of this

model to the general public and families.

Keywords: virtual-and-physical, museum learning, popular science education, mobile learning,
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