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ABSTRACT

The purposes of this research were ( 1) to develop lesson plans of the combination
instructional innovative inventories with Problem-Based Learning (PBL) and Simulation with the
required efficiency of 75/75; ( 2) to compare students’ learning achievements between after
learning by using the combination instructional innovative inventories with Problem-Based
Learning (PBL) and Simulation with the criteria of 75%; and (3) to compare students’ critical
thinking skills before and after by using the combination instructional innovative inventories with
Problem-Based Learning (PBL) and Simulation. The target group was a class of 42 students from
9" grade at Roi-et Wittayalai school District, Muang Roi-et Roi-et Province, semester 2,
Academic year 2018. The research tools were (1) 8-lesson plans based on Problem-Based
Learning (PBL) and Simulation (2) the 30-items of Learning Achievement Test on the Universe
with 4 multiple-choices questions and (3) the 20-items of Critical Thinking Ability Test with 4
multiple-choice questions. Data analytical statistics consisted of means, standard deviation,
percentage, and used One Sample t-test for hypothesis testing.

The results of this research were (1) The efficiencies of lesson plans of the combination
instructional innovative inventories with Problem-Based Learning (PBL) and Simulation was
82.08/77.62. (2) The students who learned using management of the combination instructional
innovative inventories with Problem-Based Learning (PBL) and simulation had average learning
achievement score 77.62% with statistically passing criteria of 75% at the .05 level significance.

And (3) Grade 9" students who were taught by Problem-based Learning (PBL) and Simulation



had critical thinking in all 5 aspects pre-test mean score was 7.49 (S.D.=3.26), 37.45% and the
posttest mean score was 15.19 (S.D.=1.50), 75.95%. The students had critical thinking after

learning statistically higher than before learning at the .05 level significance.

Keywords: Problem-Based Learning, Simulation, Learning Achievement, Critical Thinking,

Universe
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4 12 144 3 9

5 28 784 13 169
6 25 625 10 100
v/ 23 529 8 64
8 24 576 9 81

9 26 676 11 121
10 8 64 -7 49
11 9 81 -6 36
12 9 81 -6 36
13 29 841 14 196
14 17 289 2 4

15 27 729 12 144
16 2 4 -13 169
17 14 196 -1 1

18 26 676 11 121
19 25 625 10 100
20 5 25 -10 100
21 21 441 6 36
22 6 36 -9 81

23 5 25 -10 100
24 9 81 -6 36
25 9 81 -6 36
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33 8 64 -7 49
34 22 484 7 49
35 25 625 10 100
36 23 529 8 64
37 253 529 8 64
38 23 529 8 64
39 26 676 11 121
40 24 576 9 81
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