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example, we are planning to synchronize the avatar’s 
motion with the learner’s head motion. As shown in Figure 
6, the learner’s motion can be detected by attaching a 
motion sensor to his/her head. We also need to embed 
motors into the avatar to control head and body movement. 
We will not synchronize the motion of the avatar and the 
learner all the time while he/she is learning. Instead, we will 
temporarily synchronize them at the beginning of a learning 
session and let the learner observe the synchronized motion. 
With this experience, we are expecting that the learner can 
have a sense that the avatar is his/her surrogate. 

The correspondence parameter can be a problem not only 
for astronomy contents but also for various scientific 
contents because many physical models that represent 
scientific phenomena are inevitably symbolic to some 
extent. We also need to keep in mind that there is a trade-
off between being literal and other factors. In our case, for 
example, we could have placed the light further away from 
the globe than the current setup, i.e., behind the PC. This 
setup might have been better for students to deliberate the 
issues of sun's culmination. Conversely, the setup might 
have diminished the participants' awareness to the earth-sun 
relationship which might not be preferable for other 
activities. 

One solution is to make the system flexible in terms of 
reconfigurability and changeability of tangible objects. 
Then, during an activity, a teacher chooses the suitable 
configuration/objects corresponding to the perspectives 
students need to learn. In that case, appropriate explanation 
for the change should be provided to the students as well. 

CONCLUSION 
We developed a tangible earth system to support astronomy 
education. Based on curriculum and general design 
guidelines for tangible learning environments, we discussed 
a framework to assess a tangible learning system for 
astronomy education. The observational study with junior 
high school children revealed problems of the system in 
terms of location, dynamics and correspondence parameters. 
Our next step is to apply our ideas to improve our tangible 
earth system and conduct a large-scale user study. 
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