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The Development of Scientific Conceptualizing and Integrated Science Process Skills
Using Steam Education Approach and Graphic Organizer
in Biology of 11" Grade Students.
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ABSTRACT

The objectives of this study were to 1) investigate the scientific conceptualizing by using STEAM
Education approach and graphic organizer with the condition that the students' average scores of
scientific conceptualizing test should not be less than 70 percent of the total scores and at least 70

percent of the students should reach the pescribed criteria and 2) develop the students' integrated

scientific process skills by using STEAM Education approach (Riley, 2016) and graphic organizer with the
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condition that the students' average scores of integrated scientific process skills test should not be less
than 70 percent of the total scores and at least 70 percent of the students should reach the pescribed
criteria. The sample of this study consisted of 28 eleventh grade students studying at Satrichaiyaphum.
They were selected through random sampling method. The research design was classroom action
research of 3 operating cycles and instruments were divided into three sets, including 1) research
conducting instrument: 9 Biology lesson plans by using STEAM Education approach and graphic organizer
which lasted 25 periods; (2) research reflection instruments: (1) teaching reflection notes, students'
behavioral observation form, (3) scientific conceptualizing test, comprising 20 multiple choice questions,
and (4) student interviewing form; and research finding assessment instruments: (1) scientific
conceptualizing test containing 5 written questions and (2) Two-tier integrated scientific process skills
test including 10 questions

The findings were as follows. 1) Through STEAM Education approach and graphic organizer,
students' average scores of scientific conceptualizing test were 16.68 and 28 students or 100 percent of
the total number of the students reached the pescribed criteria. The obtained scores and the percentage
of the students were higher than the pescribed criteria. 2) Through STEAM Education approach and
graphic organizer, students' average scores of integrated scientific process skills test were 40.55 and 28
students or 100 percent of the total number of the students reached the pescribed criteria. The obtained

scores and the percentage of the students were higher than the pescribed criteria.
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