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The Effect of Problem-Centered Learning Based
STEAM Field Experience Learning Program on Science Process Skills,
Creative Problem Solving Ability, and Scientific Attitude of
Gifted Students in Elementary Science

Ko, Dong Guk * Hong, Seung-Ho*

ABSTRACT

In this study, a problem-centered learning based STEAM field experience learning program was developed
and the effects of applying it were investigated. The program was composed of 8 sessions by using problem-
centered learning education method and integrating STEAM elements between disciplines. The contents of
program are as follow. In the step of sharing problems and making a problem-solving plan, they understood the
various examples and meanings of endangered species, explored the project activities, and made an inquiry plan.
In the search and re-exploration phase, a smart device was used to investigate the appearance, habitat environment
and cause of extinction for Clithon retropictus, and a site inquiry plan was established for each group. Then,
they moved to the field to explore brackish-headed gallops and discuss ways to protect endangered species. In
the step of creating a solution, a web-based report was produced as the final product using smart devices based
on the results of the inquiry. In the presentation and evaluation stage, the produced web-based report was used
to present each group, conduct mutual evaluation, and organize project activities. The developed program was
applied to 6th grade 29 students enrolled in the J University Gifted Education Center. In order to find out the
effectiveness of the program, tests of science process skill, creative problem-solving ability, and scientific attitude
were conducted before and after of program learning, and the results were statistically analyzed by t-test. In
addition, a STEAM program satisfaction test was conducted after project in order to find out the satisfaction of
the class. As a result of application of the program, the results were significantly improved in openness, criticism,
and creativity among the sub-factors of creative problem-solving ability and scientific attitude. Satisfaction with
the STEAM program was also high, but no significant result was found in science process skill. Therefore, the
program of this study could be influenced on improvement of creative problem-solving ability and scientific
attitude of gifted students in elementary science.

Key words: problem based learning, field experience learning, STEAM, science process skills, creative
problem solving ability, scientific attitudes
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Fig. 1. Procedures of the study.
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Table 3. The main contents of problem-centered learning based STEAM field experience learning program
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Table 6. The result of an analysis on scientific attitude
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