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Abstract

The purposes of this research were (1) to develop the learning activity management emphasized
Heuristics thinking method with open-ended questions in ratio and percentage lesson to the determined
criteria of efficiency 75/75 (2) to compare the mathematical learning achievement and the mathematical
reasoning abilities who learn by the developed learning activity management and who learn by the ordinary
learning activity management (3) to compare mathematical reasoning ability between before and after
learning by developed learning activity management (4) to study the student learning retention after learning
by the developed learning activity management. The samples were the grade-6 students who were studying
in the 2" semester of the academic year, 2021, from 2 classrooms such as the 26 students of Banlak School
and the 27 students of Chumchonbannoncharoen School that were taken from the cluster sampling. The
research instruments were (1) The heuristics learning management plans with open - ended questions, the
ordinary learning management plans, the 20 items of the 4 multiple choices mathematical learning
achievement test, (2) The mathematical learning achievement and the mathematical reasoning ability of
students who learned by the mathematical learning activity management emphasized heuristics thinking
method with open — ended questions were higher than students who learned by the ordinary learning activity
management at the .05 level of significant, (4) the 4 items of mathematical reasoning ability essay. The results
of the study were as follows: 1) The developed lesson plans of mathematics learning activity management
emphasized Heuristics thinking method with open-ended questions had the efficiency, 84.88/79.62, 2) The
student’s mathematical reasoning ability after learning by mathematical learning activity management
emphasized heuristics  thinking method with open — ended questions was higher than before learning at the
.05 level of significant, 3) The student’s mathematical reasoning ability after learned by the developed lesson
plans was higher than before learning at the .05 level of statistically significant, and 4) students who learned

by developed lesson has learning retention.

Keywords: Heuristics thinking method, open-ended question, Mathematical reasoning ability, ratio and

percentage
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