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This dissertation aimed 1) to develop an instructional model enhancing conceptual
understanding and problem solving in upper secondary physics, 2) to try this instructional
model and then to evaluate students’ conceptual understanding and ability of problem solving,
and 3) to propose this instructional model to be implemented.

This dissertation was conducted in 4 phases namely :Phase 1: Analysis ; data
and information to be used in the development of the instructional model were analyzed,
Phase 2 : Design and Development; following two steps were done : 1) the instructional
model enhancing conceptual understanding and problem solving was designed, and 2) the
instructional model, its manual, teaching management plan, and instruments to gather data
were developed, Phase 3 : Implementation; the instructional model was tried among 80
participants who were Mathayom Sueksa 4 students of Kasetsart University Laboratory
School, Educational Research and Development Center in the 2" semester of academic year
2009. Participants were selected through Cluster Random Sampling of classrooms and they
were divided into 2 groups consisting of control group and experimental group. The
experiment took the time of 15 weeks including 30 teaching periods. Research tools were the
laboratory test and the test of conceptual understanding and problem solving and the
gathered data were analyzed by t-test and ANCOVA (Analysis of Covariance). For the final
phase—Phase 4 : Evaluation ; there were 2 types of evaluation: 1) the formative evaluation
which was made throughout the trial of the instructional model, and 2) the summative
evaluation which was made following the trial and proposition for actual implementation.

The findings revealed as follows:

1. The instructional model which has been developed consists of 4 key elements:
1) Rationale / Principles, 2) Objectives, 3) Learning Management Process, and 4) Measurement
and Evaluation including 6 steps :1) to survey students’ background knowledge, 2) to draw
their attention, 3) to make their conceptual understanding clear, 4) to check their conceptual
understanding, 5) to have them apply their conceptual understanding, and 6) to evaluate their
learning outcomes.

2. For the results of the trial of the instructional model, they were found as follows:

2.1 The experimental group students had higher average scores of conceptual
understanding of physics after the experiment than the average scores before and they also
had significantly higher average scores than the control group at the statistical level at .05.

2.2 The experimental group students had higher ability of problem solving after
the experiment than the ability before and they also had significantly higher ability of problem
solving than the control group at the statistical level at .05.

2.3 The effectiveness and the efficiency of the instructional model were .50 and
80.37 / 81.04, repectively.

3. The curriculum and instruction of physics experts viewed that the developed
instructional model could develop students’ conceptual understanding of physics and their
ability of problem solving, and was suitable to be implemented among upper secondary
students.
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