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On the Development of Creativity and Cooperation Skills in
Indigenous Elementary School Students During a LEGO
Mindstorms NXT Course

Jenyi Chao*

The objective of the nine-year integrated curriculum in Taiwan is to cultivate the ten
basic competencies of students. Nations around the world have also accentuated the
importance of key competencies in citizens, and it is hoped that through education, civic
literacy can be enhanced. Among the basic competencies, many nations value the abilities
to use technology, to be creative, and cooperative. This study investigated the development
of two abilities, creativity and cooperation, in indigenous students while they learned basic
mechanical concepts in a LEGO Mindstorms NXT course, which comprised nine units,
during the 2010-2011 school year. Indigenous Atayal culture and teaching strategies
involving collaborative problem solving were integrated into the course. The participants
were 24 third graders from an elementary school serving the Atayal Tribes of Nan-ao, llan
County. Data was collected through pretests, posttests, and classroom observations. The
findings of this study are as follows. (1) The scores of the pretests and posttests indicate that
the basic mechanical concepts of the students improved significantly. (2) The results of the
figural Torrance Tests of Creative Thinking showed that the students improved significantly
in fluency, originality, elaboration, openness, and creative potential. (3) In learning,
cooperating, and the division of labor, the students were able to perform their respective
duties; in discussion, problem-solving, and presentation, they required some guidance from
the teacher; in reflection, assessment, and summary, the students displayed high levels of

interest and creative performance.

Keywords: basic mechanical concepts, collaborative problem solving, creativity,
indigenous students, LEGO Mindstorms NXT

* Jenyi Chao: Associate Professor, Graduate School of Curriculum and Instructional
Communications Technology, National Taipei University of Education
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