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Abstract

The purpose of this research aims to create and study an instructional package for undergraduate students
by applying centrifuge modeling technique to model underground structures. The technique is regarded as
an advanced technique for foundation engineering in Thailand. By this technique, author believed that
students can comprehensively perceive the failures patterns on different foundation models and thus enable
them to obtain more knowledge than lecture based study. The instruments used in this study consist of: (1)
an instructional geotechnical centrifuge, (2) instructional packages including 3 laboratory sheets, (3)
achievement test, (4) in-class observation form and (5) the questionnaire of satisfaction. It was expected that
the efficiency of the package would be 80/80.

The packages consist of three contents i.e., (1) retaining wall with active earth pressure, (2) short pile under
lateral load and (3) uplift capacity of anchor. Evaluation in content from four experts showed that the

contents are suitable and cover all purposes of learning. Components in the packages also were evaluated to
be suitable at high level.

The sample was the 18 senior undergraduate students in Civil Technology Education , KMUTT. At the
beginning, they were taught to understand the principle of centrifuge modeling. Consequently, a hidden
variable due to lacking of the modeling fundamental was expected to be eliminated. Secondly, students

were allowed to carry out the experimental work from the developed laboratory sheet. The achievement test
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were used to test them after each learning session. Finally, after all learning sessions, students were tested
by post achievermnent test again. Each achievement test is twenty multiple-choice test covering different

groups of content. Furthermore, Students’ behaviors were observed and recorded by in-class observation

form during their leaming.

The result showed that the package yielded the achievement test scores were 81.30 % after each leamning
session and 79.72 % after all leamning sessions . The efficiency of the developed package was 81.30/79.72
which was nearly the standard criteria of 80/80. The observation also indicated that the package was able to
facilitate 90% of students for self-learning laboratory. The satisfaction on the package was evaluated at a
high level. This instructional package for undergraduate students by applying centrifuge modeling
technique, therefore, can be well implemented to enable students to gain the higher knowledge level of

underground structure behaviors in foundation engineering course.

Keywords: Laboratory Sheet / Instructional Centrifuge / Effectiveness Experimental Instructiorn/

Centrifuge Modeling Technique / Underground Structure Modeling
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