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Effects of Problem-Based Learning Integrated with Visual Thinking Techniques

on Systems Thinking Skills among Grade 9 Students
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Abstract

This study aimed to compare students’ systems thinking skills before and after learning
through problem-based learning integrated with visual thinking techniques. The study
employed a quasi-experimental one-group pretest—posttest design. The research sample were
40 grade 9 students in class 3/7 at Suankularb Wittayalai Nonthaburi School during the 2025
academic year, selected using cluster random sampling. The research instruments consisted
of lesson plans based on problem-based learning integrated with visual thinking techniques
on the topic of markets and price mechanisms in the economic system, and a systems thinking
skills test with a reliability coefficient of 0.76. The data were analyzed using arithmetic mean,
standard deviation, and a paired-samples t-test at the .01 significance level.

The results showed that students who learned through problem-based learning
integrated with visual thinking techniques achieved significantly higher posttest systems
thinking skills scores than their pretest scores (t=-14.618, df=39, p<.001). Out of a total score
of 18, the mean pretest score for systems thinking skills was 8.41 (S.D. = 3.11), whereas the

mean posttest score increased to 14.90 (S.D. = 2.94).

Keywords: Problem-based learning, Systems thinking skills, Visual thinking techniques
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