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Abstract

A methodology for designing and implementing science workshops involving observation and experiments for in-service teachers
with an emphasis on cultivating scientific thinking and problem solving is discussed and a guideline is presented. First, problems
associated with teaching science in the classroom are analyzed in relation to the design of science workshops. Next, some basic
considerations in designing science workshops are discussed. It is proposed that establishing a conceptual flow and raising
awareness of science practices during the inquiry processes, as presented in the NGSS, is effective for achieving an understanding of
the scientific method and for cultivating problem-solving skills. In particular, construction of the instructional directions and
worksheet becomes the basis for workshop design. Construction of the instructional directions, worksheet and assessment sheet is
achieved by 1) building the conceptual flow for instruction, 2) preparing directions and identifying focus questions and science
practices that will drive the conceptual flow, and 3) preparing check-lists and check-tests for monitoring the understanding of key

concepts by the participants.
Keywords: procedure, science, flow of the concept, worksheet, Science Practices, check-list, check-test
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Asking questions
Planning and carrying out investigations
Analyzing and interpreting data

Constructing explanations

Obtaining. Evaluating, and communicating information

Developing and using models

Using mathematics and computational thinking

Engaging in argument from evidence
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