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Promoting Creative Thinking —
Forming Scientific Research Questions

Chi-jui Lien & Yu-ling Lu*
ABSTRACT

The forming of scientific “research questions” is an embodiment of creativity
thinking.  This study, combined divergent thinking and convergent thinking, explores
the strategies for promoting students’ scientific research questions. The quasi-
experimental design was used in this study. Participants were two fourth-grade
classes with 49 students in each. One class served as the experimental group and the
other class served as the control group. The training model, treated for both group,
included the “Mind Mapping Training” and the “Syntax for Forming Question
Training”. The only difference in the treatments for two groups was that the
experimental group included individual learning and individual instruction for mind
mapping. The research findings were as follows:

1. Before this study, student did not have the ability to use “mind mapping “ to
express their inherent thinking yet.

2. Through “mind mapping*“ practice, students’ abilities to make “mind-
mapping“ improved obviously.

3. The mind mapping training, which was based on divergent thinking, could
increase the scope and diversity of students’ questions.

4. Through individual learning and individual instruction, students’ ability to
make mind mapping in science discipline was enhanced effectively.

5. Scientific questions proposed by fourth-grade students were mainly in the
category of the low level.

6. The “Syntax for Forming Question Training” played a key role in promoting

* Chi-jui Lien: Professor, Department of Natural Science Education, National Taipei Teachers
College.
Yu-ling Lu: Professor, Department of Natural Science Education, National Taipei Teachers
College.
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students’ scientific questions from low-level to high-level.
The “Syntax for Forming Question Training” based on convergent thinking could
increase the profundity of students’ questions substantially.

Keywords: question-asking skill, divergent thinking, convergent hinking,
creativity, science learning, mind mapping, scientific research
guestions



