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General education is changed by accepting the change in education environment to digital generation,
emphasis about student-centered education, and change of teacher’s role. E-learning has taken center
stage as an effective learning environment but the problems are drawn for the absence of interaction
that is important in learning. In this study, on the basis of questionnaire results about learning using
website, we operated blended-learning where students come and go in cyberspace and physical space
to set up the lesson environment for emphasizing interaction. We selected a control group (N=40) and

an experimental group (N=40) from second grade students in a middle school for this research. General
instructor-led lessons were implemented in the control group and blended-learning lessons to emphasize
interaction between teacher and students were implemented in the experimental group. The experiments
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were applied to eight class-hours in ‘characteristics of matter’ unit. We implemented Test of Science
Related Attitude (TOSRA) to the students before and after the lessons and administered questionnaire
for checking attitude changes and perception in students. The results of the test show that the experimental
group students were more encouraged and became more confident and curious about scientific learning

than the control group students. The analysis of the interview and results of TOSRA show that
blended-learning provided guidance and feedback by the teacher to the experimental group students more
than the control group students. Blended-learning is suggested as a learning-method that is helpful in
improving scientific attitude in students because it enables them to express their experiences without
limit of time-space and promote interaction between teacher and students.
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Table 1. Questionnaire for basis and effect of blended learning
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Table 2. Lesson progress for each unit of ‘characteristics of

material’
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Figure 2. Example of on-line learning
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Table 3. Learning environment and preference for appli-
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Table 4. Students’ opinion about learning participation through

homepage (N=40)
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Table 5. Students’ opinion about learning type needed at

Table 7. TOSRA results of independent t test of before and

homepage (N=40) after applying blended-learning
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