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ABSTRACT

The purposes of this research were 1) to study the learning management using discovery
learning with computer simulation on Ray Optics for grade 11 students, 2) to study the analytical
thinking on Ray Optics of grade 11 students and 3) to study the learning retention on Ray Optics
of grade 11 students. The study group was 29 grade 11 students from class 5/6 at Borabue
Wittayakhan School, Maha Sarakham Province under the Office of Secondary Educational
Service Area 26, in the first semester of the academic year 2019. The research instruments were
1) the 9 learning management plans using discovery learning with the computer simulated on Ray
Optics for grade 11 students within 18 hours. 2) The 5 multiple choices situation analytical
thinking test on Ray Optics for grade 11 students, totally 45 items, with the power of
discrimination in the range of 0.22 - 0.91, and the reliability of 0.83. 3) The 5 multiple choices
learning achievement test on Ray Optics for grade 11 students, totally 30 items with the
difficulties in the range of 0.54 - 0.76, the power of discrimination in the range of 0.40 - 0.88 and
the reliability of 0.98.

The results of the research showed that 1) there were 5 steps of learning management
using discovery learning with the computer simulation on Ray Optics for grade 11 students. The
computer simulations were applied in the step 3 imitated the light reflections, refraction, lens,
light phenomena, and color through PhET, OPhysics, and streaming videos on the Youtube
website instead of doing the real experiments. The learning management plans were indicated as

most appropriate (X = 4.57-5.00), could provide students thinking in group and understanding of



the lessons. 2) the students’ analytical thinking in all aspects after the 3 management plan, 6"
management plan, and 9" management plan, were increased dramatically: the relationship
increased the highest as 29.75%, following by the importance as 29.41%, and the principles as
21.45%. And 3) the students’ learning achievement after completion of the study immediately, 2
weeks, and 1 month were not different, showed that the learning management using discovery

learning with the computer simulations could maintain students learning retention on Ray Optics.

Keywords : Discovery Learning management, Computer Simulation, Analytical Thinking,

Learning Retention

Major Advisor
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