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Abstract

This research employed a developmental research design to create learning activities based
on collaborative constructivism combined with KWDL techniques and feedback. The objectives were:
1) To develop and determine the efficiency of mathematics learning activity plans, 2) To evaluate
their effectiveness which consisted of 2.1) To compare mathematics learning achievement on
probability before and after learning, and 2.2) Assessing students’ problem-solving skills and
mathematical reasoning against the 70% criterion, and 3) To study students’ satisfaction with the
learning management. The target population consisted of 134 Mathayomsuksa 3 students enrolled in
5 classrooms at the Demonstration School of Ramkhamhaeng University (Secondary School). A sample
of 30 students was drawn from one classroom using cluster random sampling. The research instruments
were: 1) 5 sets of learning activity plans based on collaborative constructivism with KWDL techniques
and feedback, 2) A mathematical achievement test on the topic of probability, 3) An assessment
of problem-solving skills and mathematical reasoning, and 4) A satisfaction questionnaire regarding
the learning activities. The research utilized descriptive statistics and t-test. The results showed that
1) The development and efficiency finding of learning activity plans had an efficiency of 81.68/81.42,
which exceeded the specified E,/E, efficiency criterion of 80/80. 2) Evaluate the effectiveness of
2.1) Post-learning mathematics achievement scores on probability were significantly higher than
pre-leaming scores at the .01 level, and 2.2) Students’ problem-solving skills and mathematical
reasoning were significantly higher than the 70% criterion at the .01 level, and 3) Overall, 97% of
students expressed satisfaction with the learning management at level of high to highest.

Keywords: Collaborative Constructivism, KWDL Techniques, Feedback, Problem-Solving, Reasoning
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