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Abstract

The purpose of this research was to investigate the effects of knowledge
building activities on elementary students’ concepts of energy saving and
carbon reduction. Knowledge building pedagogy and Knowledge Forum
(KF)—an computer-supported collaborative learning environment—was
employed in this study to document the process of students’ idea generation
and development. This study employed a case-study design. Participants were a
class of fifth graders from an elementary school in Taipei (N=34). They
participated in a natural science class for a year and the topic of inquiry was
about energy saving and carbon reduction. Data sources included: (1) Students’
online discussion recorded in a KF database; (2) Student’s ideas about energy
saving and carbon reduction; (3) Students’ final test about energy saving and
carbon reduction. Data analysis include: (1) descriptive analysis using Analytic
Toolkit (ATK) and Social Network Analysis to document students’ interactive
processes online; (2) qualitative analysis on the content of notes posted in KF;
(3) content analysis, using the four aspects of creativitiy--fluency, flexibility,
originality, and elaboration--to examine the quality of ideas generated by
students; (4) learning assessment using the final comprehension test to evaluate
students’ level of understanding about energy saving and carbon reduction in
knowledge building environment. The main findings were as follows: (1)
Knowledge building instruction was found helpful for supporting students’
work with “ideas”; (2) Knowledge building environment was conducive to
knowledge advancement; (3) In the process of knowledge building, it showed
the number of ideas was decreasing but the quality of ideas was improved; (4)
Knowledge building environment was helpful for students to enhance science
learning. Building on the findings, this study made the following suggestions:
(1) Teachers should value students’ ideas; (2) Teachers should encourage
students to interact and work with ideas; (3) Teachers should help students
develop capacity for creating new knowledge; (4) When designing instruction,
it is essential to emphasize deeper understanding; (5) Teachers should make
good use of the online learning resources.

Keywords: knowledge building, Knowledge Forum, computer-supported

collaborative learning, energy saving and carbon reduction
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