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Abstract

The objectives of this research were to study a solar water pump
through an engineering design process and to manage a learning process
which integrated STEM Education (Science, Technology, Engineering, and
Mathematics) by means of a learning process. The experimental students
learning outcomes and satisfaction were also examined to learn their
need responding and problem solving in daily life which was developed
through the engineering design process of the solar water pump. The
solar water pump was installed on a two wheeled handcart with a
dimension of 56 cm (W) x 180 cm (L) x 166 cm (H). It was a powered

reciprocating pump with a size of a suction delivery pipe of 1 inch using a
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24 VDC 500 watt motor. As for the development of STEM Education-
integrated classroom teaching, 20 fourth year Electronics Technology
majors enrolled in the Invention and Innovation subject, Roi Et Rajabhat
University, were purposive sampled. The instruments included a learning
plan, learning content, a learning achievement test, and a behavior
observation form. The student’s pre-test and post-test scores were
compared, and their satisfaction of the STEM Education integrated lesson
was identified. Collected data was analyzed through descriptive statistics.
As for the average pump rate which was wired to the two solar
panels, it was found that the average pumped water volume, motor
rotational speed, and wattage were 2,397 \/day, 374 rom, and 195.6 watt
respectively. In contrast, when the pump was powered by 24 VDC
batteries, the average pumped water volume and motor rotational speed
were 1,681 /day and 250 rpm. As for the students’ learning achievement
through the STEM Education integrated lessons, it was revealed that the
efficiency of the students’ learning achievement met the level prior
determined by researcher. During the learning process, the students were
assessed with worksheets, the behavior observation form, and the test
which showed a mean score of 79.67. After the learning process was
completed, the post-test was conducted which showed a mean score of
76.56, which was higher than that of the pre-test with a statistical
significance of .05. Also, the students’ satisfaction from learning in the

STEM Education-integrated lessons was at a “high” level.

Keywords: STEM Education, Solar energy, Invention and Innovation
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