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57910202: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)

KEYWORDS: 7E TEACHING METHOD WITH KWDL TECHNIQUE / LEARNING
ACHIEVEMENT / PROBLEM SOLVING / ACTION RESEARCH
PATTAMON VIRIYATHAM : DEVELOPMENT OF ACHIEVEMENT AND

PROBLEM SOLVING ABILITY ON STOICHIOMETRY FOR GRADE 10 STUDENTS
USING 7E TEACHING METHOD WITH KWDL TECHNIQUE. ADVISORY COMMITTEE:

PATTARAPORN CHAIPRASERT, Ph.D., SAPONNAPAT SRISANYONG, Ph.D. 253 P. 2016.

The purpose of this research were to study a development of learning achievement and
problem solving ability of grade 10 students using 7E teaching method with KWDL technique.
The target groups were 49 of grade 10 students in the second semester of academic year 2015 at
Chonradsadornumrung School, Muang District, Chonburi Province. The research design was an
action research. The research instruments consist of 5 lesson plans, the learning achievement test,
the problem solving ability test and the cycle posttest. The data were analyzed by growth scores,
mean, standard deviation and percentage. The research findings were as follows:

1. The learning achievement on Stoichiometry using the 7E teaching method with
KWDL technique possessed average growth scores of 53.93% which was rated at a high level
with the highest score of 74.83% in understanding, 56.81% in applying, 54.12% in remembering,
51.02% in synthesizing, 40.82% in evaluating and 40.74% in analyzing.

2. The problem solving on Stoichiometry using the 7E teaching method with KWDL
technique possessed growth scores higher than those before learning with the average of 59.09%
which was rated at a high level with the highest score of 62.50% in step K (Know), 61.99% in

step D (Did), 50.61% in step L (Learned) and 48.76% in step W (Want).
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12 2 4 3 0 0 11 3 4 5 5 1 1 19 3333 6667 2500 5000 5000 3333 4211
> 1 0 2 1 0 1 5 4 4 4 3 1 3 19 7500 80.00 3333 3333 5000 100.00  56.00
33 3 6 1 1 1 15 4 5 7 7 2 1 26 5000 10000 5000 100.00 100.00  0.00  73.33
4 2 3 4 3 1 1 14 4 4 4 6 1 1 20 6667 5000 000 7500 000 000  37.50
5.2 3 1 3 0 2 11 3 4 7 4 2 2 22 3333 5000 8571 2500 100.00  0.00  57.89
6 2 3 1 2 1 1 10 4 5 5 5 2 1 22 6667 10000 5714  60.00 100.00  0.00  60.00
7 2 2 1 1 0 1 7 3 2 3 2 0 1 11 3333 000 2857 1667 000 000  17.39
§ 1 2 1 3 1 0 8 3 5 8 4 1 1 22 5000 10000 10000 2500  0.00 3333  63.64
9 1 3 4 3 1 0 12 3 4 6 5 2 1 21 5000 5000 5000  50.00 100.00 3333  50.00
o 0o 3 3 2 0 0 8§ 2 5 7 4 2 1 21 4000 10000 80.00 4000 100.00 3333  59.09
im0 1 1 1 1 1 5 3 4 4 3 1 2 17 6000 7500 4286 3333 000 5000  48.00
2 1 3 3 2 1 1 11 3 4 5 3 2 1 18 5000 5000 4000  20.00 100.00  0.00  36.84
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Q) Q)] (] (@) ?) 3 @0 o\ A 3 @) ?2) 3) (30) (%) (%) (%) (%) (%) (%) (%)
13 1 2 2 1 0 0 6 2 4 2 2 0 1 11 25.00 66.67 0.00 16.67 0.00 33.33 20.83
14 0 1 1 0 1 0 3 2 4 5 2 1 2 16 40.00 75.00 57.14 28.57 0.00 66.67 48.15
15 2 3 2 3 1 0 11 4 5 6 4 1 1 21 66.67 100.00 66.67 25.00 0.00 33.33 52.63
16 2 2 1 1 0 1 7 4 3 7 3 1 2 20 66.67 33.33 85.71 33.33 50.00 50.00 56.52
17 2 0 1 4 1 0 8 3 5 5 5 1 1 20 33.33 100.00 57.14 33.33 0.00 33.33 54.55
18 2 0 1 3 0 0 6 2 3 2 3 1 2 13 0.00 60.00 14.29 0.00 50.00 66.67 29.17
19 1 4 5 1 1 0 12 3 5 7 2 1 1 19 50.00 100.00 66.67 16.67 0.00 33.33 38.89
20 0 2 3 3 1 1 10 4 2 4 3 2 1 16 80.00 0.00 20.00 0.00 100.00 0.00 30.00
21 1 1 3 3 1 1 10 4 3 5 4 2 1 19 75.00 50.00 40.00 25.00 100.00 0.00 45.00
22 1 1 3 1 1 1 8 1 2 5 1 1 1 11 0.00 25.00 40.00 0.00 0.00 0.00 13.64
23 1 0 2 0 0 0 3 2 4 5 5 2 3 21 25.00 80.00 50.00 71.43 100.00 100.00 66.67
24 1 2 2 1 0 2 8 3 2 3 2 2 2 14 50.00 0.00 16.67 16.67 100.00 0.00 27.27
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c c °R o X A "™ & & °R o X A "™ & & °R o 0 = I
G 6 & O @ & 6 6 6 & O o 6 @B (%) (%) (%) (%) (%) (%) (%)
25 1 1 2 1 0 1 6 1 4 5 2 1 1 14 0.00 75.00 50.00 16.67 50.00 0.00 33.33

26 1 1 2 1 0 0 5 1 4 6 5 2 3

[\
—_

0.00 75.00 66.67 66.67 100.00  100.00 64.00
27 0 1 2 0 0 0 3 4 5 5 5 1 2 22 80.00 100.00 50.00 71.43 50.00 66.67 70.37
28 1 1 2 2 0 0 6 2 3 5 3 0 1 14 25.00 50.00 50.00 20.00 0.00 33.33 33.33
29 2 1 4 5 1 2 15 4 5 7 6 2 3 27 66.67 100.00 75.00 50.00 100.00  100.00 80.00
30 2 1 3 2 0 2 10 5 5 4 5 2 2 23 100.00  100.00  20.00 60.00 100.00 0.00 65.00
31 1 0 1 2 1 2 7 4 6 4 1 3 22 75.00 80.00 71.43 40.00 0.00 100.00 65.22
32 1 3 1 2 1 1 9 5 7 6 1 2 25 75.00 100.00 85.71 80.00 0.00 50.00 76.19
33 3 3 2 2 0 2 12 5 5 5 6 2 3 26 100.00  100.00 50.00 80.00 100.00  100.00 77.78
34 0 2 1 2 1 2 8 5 4 6 5 2 2 24 100.00 66.67 71.43 60.00 100.00 0.00 72.73
35 2 3 2 0 1 1 9 5 5 8 5 1 1 25 100.00  100.00  100.00 71.43 0.00 0.00 76.19

36 2 3 2 1 1 0 9 5 4 5 2 1 2 19 100.00 50.00 50.00 16.67 0.00 66.67 47.62
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e & 6 0O o ¢ 6 6 6 6 0O @O & 6 % (%) (%) (%) (%) (%) (%)
37 3 3 4 1 0 2 13 4 5 7 4 0 2 22 50.00  100.00 75.00 50.00 0.00 0.00 52.94
38 2 3 2 4 1 1 13 4 5 8 5 2 2 26 66.67 100.00  100.00 33.33 100.00 50.00 76.47
39 2 4 5 2 0 1 14 4 5 7 2 0 2 20 66.67 100.00 66.67 0.00 0.00 50.00 37.50
40 1 1 0 2 0 0 4 3 4 8 5 2 2 24 50.00 75.00  100.00 60.00  100.00 66.67  76.92
41 2 3 3 3 0 1 12 3 4 4 4 0 2 17 33.33 50.00 20.00 25.00 0.00 50.00 27.78
42 1 2 3 3 1 2 12 3 4 6 4 2 2 21 50.00 66.67 60.00 25.00  100.00 0.00  50.00
43 2 3 5 1 0 1 12 4 5 7 4 2 1 23 66.67 100.00 66.67 50.00  100.00 0.00 61.11
44 1 3 2 1 0 2 9 2 5 7 4 1 3 22 25.00  100.00 83.33 50.00 50.00 100.00 61.90
45 0 1 1 1 1 1 5 4 5 7 4 1 3 24 80.00  100.00 85.71 50.00 0.00 100.00  76.00
46 2 2 1 1 0 0 6 4 5 7 4 1 1 22 66.67  100.00 85.71 50.00 50.00 3333  66.67
47 0 2 2 3 1 0 8 4 4 4 3 1 2 18 80.00 66.67 33.33 0.00 0.00 66.67 4545
48 1 3 3 2 1 0 10 4 5 7 7 2 2 27 75.00  100.00 80.00  100.00  100.00 66.67  85.00
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49 3 2 3 3 0 1 12 3 5 7 6 2 3 26 0.00 100.00  80.00 75.00  100.00 100.00 77.78
x 137 200 235 190 051 082 894 335 420 5.63 402 131 1.76 2027 54.12 74.83 56.81 40.74 51.02 40.82 53.93
S 0.85 1.09 132 1.13 050 0.75 3.19 1.04 090 153 142 068 0.74 4.18 27.70 28.75 26.27 25.82 45.73 36.59 18.21
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1) 1o 1 a0 @) @0 @10 (10  (@10) @« (%) (%) (%) (%) (%)
1 2 1 0 0 3 8 7 2 0 17 75.00 66.67 20.00 0.00 37.84
2 9 5 0 0 14 9 7 1 0 17 0.00 40.00 10.00 0.00 11.54
3 9 5 0 0 14 10 10 10 6 36 100.00 100.00 100.00  60.00 84.62
4 10 5 0 0 15 10 5 4 3 22 0.00 0.00 40.00 30.00 28.00
5 10 3 0 0 13 10 6 8 7 31 0.00 42.86 80.00 70.00 66.67
6 10 5 0 0 15 10 8 10 9 37 0.00 60.00 100.00  90.00 88.00
7 6 2 1 0 9 10 4 1 0 15 100.00 25.00 0.00 0.00 19.35

8 9 5 0 0 14 10 6 5 4 25 100.00 20.00 50.00 40.00 42.31
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9 5 4 0 0 9 10 5 0 0 15 100.00 16.67 0.00 0.00 19.35
10 6 5 0 0 11 10 6 6 6 28 100.00 20.00 60.00 60.00 58.62
11 4 4 0 0 8 10 7 6 3 26 100.00 50.00 60.00 30.00 56.25
12 9 5 0 0 14 10 7 6 3 26 100.00 40.00 60.00 30.00 46.15
13 5 5 0 0 10 10 5 0 0 15 100.00 0.00 0.00 0.00 16.67
14 6 4 0 0 10 10 7 3 2 22 100.00 50.00 30.00 20.00 40.00
15 9 5 0 0 14 10 9 9 8 36 100.00 80.00 90.00 80.00 84.62
16 10 4 0 0 14 10 9 6 4 29 0.00 83.33 60.00 40.00 57.69

17 10 5 0 0 15 10 10 10 9 39 0.00 100.00 100.00  90.00 96.00
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18 5 5 0 0 10 10 5 0 2 17 100.00 0.00 0.00 20.00 23.33
19 4 5 0 0 9 10 6 2 2 20 100.00 20.00 20.00 20.00 35.48
20 2 1 0 0 3 9 7 2 2 20 87.50 66.67 20.00 20.00 45.95
21 10 5 0 0 15 10 6 8 7 31 0.00 20.00 80.00 70.00 64.00
22 0 0 0 0 0 10 7 6 4 27 100.00 70.00 60.00 40.00 67.50
23 8 4 0 0 12 10 6 2 0 18 100.00 33.33 20.00 0.00 21.43
24 4 4 0 0 8 8 5 5 2 20 66.67 16.67 50.00 20.00 37.50
25 3 1 0 0 4 10 5 2 2 19 100.00 44.44 20.00 20.00 41.67
26 10 5 0 0 15 10 9 10 9 38 0.00 80.00 100.00 90.00 92.00
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28 4 4 0 0 8 10 9 8 6 33 10.00 83.33 80.00 60.00 78.13
29 10 5 0 0 15 10 7 8 7 32 0.00 40.00 80.00 70.00 68.00
30 7 4 0 0 11 8 5 4 4 21 33.33 16.67 40.00 40.00 34.48
31 10 5 0 0 15 10 7 9 7 33 0.00 40.00 90.00 70.00 72.00
32 8 4 0 0 12 10 9 8 5 32 100.00 83.33 80.00 50.00 71.43
33 9 5 0 0 14 10 9 10 10 39 100.00 80.00 100.00 100.00 96.15
34 8 5 0 0 13 10 8 9 7 34 100.00 60.00 90.00 70.00  77.78

35 7 4 0 0 11 10 8 10 8 36 100.00 66.67 100.00 80.00 86.21
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36 10 5 0 0 15 10 10 9 7 36 0.00 100.00 90.00 70.00 84.00
37 10 5 0 0 15 10 9 7 6 32 0.00 80.00 70.00 60.00 68.00
38 7 5 0 0 12 10 10 10 9 39 100.00  100.00 100.00 90.00 96.43
39 7 5 0 0 12 10 8 10 9 37 100.00 60.00 100.00 90.00 89.29
40 10 5 0 0 15 10 8 9 7 34 0.00 60.00 90.00 70.00 76.00
41 8 5 0 0 13 10 6 2 2 20 100.00 20.00 20.00 20.00 25.93
42 6 3 0 0 9 10 9 10 9 38 100.00 85.71 100.00 90.00 93.55
43 8 4 0 0 12 8 4 6 4 22 0.00 0.00 60.00 40.00 35.71
44 9 5 0 0 14 10 5 4 3 22 100.00 0.00 40.00 30.00 30.77
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