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ABSTRACT

Competency of evaluation and scientific inquiry process design are very
important since students have to identify problems they wish to explore in scientific
studies, tell what problems or questions can be investigated using scientific methods,
and also propose a method of exploration from a given scientific question. The goal
is that students are able to specify and evaluate methods for scientific problem
evaluation and methods used by scientists to ensure reliability of information and
objectivity of explanations. This is because in today’s society, a student must have
an ability to identify issues and distinguish the issues to be studied from other issues
to investigate by using scientific methods or to propose problem validation by using
scientific methods given the context, and to assess problem validation by applying
scientific knowledge and skills to design and plan a process of seeking knowledge
and answer to problems. From the survey, it was found that students lacked of such
competency so it was necessary to develop that competency. This research aims to
1) design scientific inquiry-based guidelines for learning management under STEM
education approach which develop a competency of evaluation and scientific inquiry
process design on the topic of acid-base for Grade 11 students, 2) measure the
results of the scientific inquiry-based learning management under STEM education

approach which influences the competency of evaluation and scientific inquiry



process design on the topic of acid-base for Grade 11 students from scientific inquiry-
based learning management under STEM education approach. A target group of this
research included 26 students in Grade 11 enrolled in 1°' semester of academic year
2019 at one school in Kamphaeng Phet Province. The researcher adopted a
classroom-based action research methodology which was a repeat operation
according to the PAOR cycle. Research instruments included three scientific inquiry-
based learning plans under STEM education, test of competency of evaluation and
scientific inquiry process design, learning activity sheets. Data analysis was analyzed
using content analysis and verified using triangulation. Statistics for data analysis
were mean, standard deviation, and content analysis. Results of this research were
as follows: 1) the appropriate approach in learning management consisted of 1.1)
Engagement: the teacher presented situations to the students for discussion,
problem analysis from the given situations, including problem identification and
distinguishment, or answering what problems could be examined through scientific
processes, then choosing the problem which needed to be explored by scientific
methods and presenting that problem; 1.2) Inquiry Process Design: students designed
and presented a method to examine scientific problems and conducted the
experiments as designed; 1.3) Explanation and Conclusion: students jointly assessed
how they explored scientific issues to learn key concepts from doing learning
activities by giving them an opportunity to present an experimental method and
results and to discuss those results and summarize knowledge or ideas from those
learning activities; 1.4) Innovation Improvement and Knowledge Elaboration: students
improved their experiments and conduct experiments, then jointly discussed
experimental results, summarized what knowledge or ideas was gained from that
improvement, and jointly assessed methods for exploring scientific problems; 1.5)
Evaluation: students presented the concepts and knowledge inquiry process for
creating a piece of work, or method development for further advancement, or
evaluating learning through processes; and 2) From scientific inquiry-based learning
management under STEM education, the students had higher scores on the
competency of evaluation and scientific inquiry process design than before learning,

and students improved steadily in each cycle of operation. This meant scientific



inquiry-based learning management under STEM education could improve the

competency of evaluation and scientific inquiry process design for students.
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