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Abstract

Understanding of astronomical phenomena requires spatial abilities. As part of
this research we developed a web-based module intended to assist middle-
school students to acquire the spatial perception required for understanding the
moon-phases phenomenon. Students learn through inquiry, using a physical
model representing the moon from an internal (geocentric) view, and a
computerized model illustrating the Sun-Earth-Moon system from an external
view (view from space). We implemented the module with three 7th and 8th
grade classes and volunteer students. Using qualitative and quantitative tools
we explored the learning processes in which students develop their general
spatial abilities and the specific spatial perception of the moon-phases as a
result of interacting with the module. T-Tests show that students significantly
improved their understanding of the connection between internal and external
views with regards to the moon-phases as well as their general spatial abilities,

required in many domains such as engineering or architecture. Qualitative
analysis indicates that working with the computerized model was not sufficient
for students to understand the connections between the two perspectives. Only
when they combined the use of the physical model were they able to develop
this understanding. Other critical factors were negotiating ideas with peers and
instructor and the scaffolds in the module.

Key words: Astronomy education, computerized model, spatial abilities,
frames of reference.
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