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Development of Learning Lesson Plans Using Engineering Design Process
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in the Topic of Thermal Energy to Enhance the Seventh Grade Students
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Abstract

Engineering design process is a step-by-step working process and can be used to improve any
work pieces or product at any time. Based on related literature, it also can be used to enhance scientific
creativity. The objective of this research was to develop learning lesson plans using engineering design
process in the topic of thermal energy to enhance students’ scientific creativity. The samples in this
research consisted of thirty five seventh grade students using convenience sampling which the researcher
responsible to teach. The researcher developed three learning lesson plans using engineering design
process as a learning model proposed by the Promotion of Teaching Science and Technology (2017).
There were six steps consisting of 1) problem identification, 2) related information search, 3) solution
design, 4) planning and development, 5) testing, evaluation and design improvement, and 6) presentation.
The scientific concept used in this study was thermal energy consisted of 3 sub concepts; thermal and
changes in the state of matters, thermometer and temperature unit and thermal energy transfer and
utilization. The content validity of the lesson plans revealed that the congruence coefficients were in the
range between 0.67-1.00 and the appropriateness of language and utilization were in the range between
3.33 - 4.52. In addition, students who learned with these lesson plans gained the higher mean score of
scientific creativity comparing to the pre-test mean score at the .05 level of statistical significance (t = -
24.150, p= .000). Students could design and develop the work pieces from the assignments by
themselves. They also had chances to work in groups and present their scientific creativity in 4
components which were scientific fluency, scientific flexibility, scientific originality and scientific
elaboration.

Keyword: Learning Lesson Plan, Engineering Design Process, Thermal Energy, Scientific Creativity
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