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Abstract

This research aimed to: 1) investigate the current and desired conditions of science learning
management; 2) construct and develop a problem-based science learning model; 3) implement the
problem-based science learning model; and 4) evaluate and validate the problem-based science learning
model. This study employed research and development methodology. The experimental sample consisted
of 30 Matthayomsuksa 5 students from one classroom at Nakha Wittayakom School under Maha Sarakham
Provincial Administrative Organization during the second semester of the 2024 academic year, who were
enrolled in advanced chemistry courses, selected through cluster random sampling. The research
instruments included questionnaires on current and desired conditions, evaluation forms for science
learning model components, lesson plans, learning achievement tests, problem-solving ability assessments,
attitude questionnaires, and evaluation and validation forms for the science learning model. Quantitative
data analysis included frequency and percentage, mean and standard deviation, t-test, and effect size
calculation. Qualitative data analysis employed content analysis.

Research findings:

1. The analysis of current conditions of science learning management was overall at a moderate
level (X = 3.20, S.D. = 0.98), while the desired conditions of science learning management were overall at
the highest level (X = 4.77, S.D. = 0.38).

2. The constructed problem-based science learning model, or DUESS Model, comprised
principles, objectives, learning management procedures, and measurement and evaluation. The learning
management procedures consisted of five steps: Define the Problem (D), Understand the Problem (U),
Experiment (E), Synthesis the Knowledge (S), and Summary & Evaluation (S), with appropriateness at a high
level (X = 4.40, S.D. = 0.40).
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3. The implementation results of the problem-based science learning model showed that: (1)
the efficiency of learning management with the problem-based science learning model (E1/E2) =
83.76/80.92; (2) the effectiveness index of learners was 0.6700 or 67.00%,; (3) the comparison results of
students' problem-solving abilities showed post-learning scores significantly higher than pre-learning
scores at the .05 statistical significance level; (4) the comparison results of learing achievement showed
post-learning scores significantly higher than pre-learning scores at the .05 statistical significance level; (5)
the development results of student abilities and effect size were at a very large effect level; (6)
Matthayomsuksa 5 students' opinions on attitudes toward science learning were overall at an agreement
level (X = 3.87, S.D. = 0.67).

4. The evaluation and validation results of the problem-based science learning model showed
overall appropriateness at the highest level (X = 4.80, S.D. = 0.35).

Keywords: Science Learning Model, Problem-Based Learning, Problem-Solving Ability, Academic

Achievement, Attitudes
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Table 2: Results of Analysis for Effectiveness Index of Learners Studying with the Science Learning

Management Model
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Table 3: Results of Comparison of Problem-Solving Ability of Learners Studying with the Science Learning
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