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TITLE Comparisons of Learning Achievement and Analytical Thinking Skills on
Electrical Circuits in Learning Strand of Career and Technology of
Mathayomsuksa 1 Students between Learning by Using the Instructional

Simulation Program and the Traditional Learning Approach
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ABSTRACT

The organization of learning and teaching in Learning Strand of Career and Technology
still has problems concerning the lack of media and instructional aids to promote and facilitate the
student’s content learning and process skills in working. Learners lack skills in Analytical Thinking
and Critical Thinking in the working plan which can cause learning and teaching not to achieve the
established objectives. The purposes of this research were 1) to develop the instructional simulation
program entitled “Electrical Circuits” for Matthayomsuksa 1 with the required efficiency of 80/80,
2) to investigate effective index of the developed instructional simulation program, 3) to compare
the students’ analytical thinking skills before and after learning through instructional simulation
program and traditional learning approaches, 4) to compare the learning achievement, analytical
thinking skills and the practicing skills of the students learned using the instructional simulation
program and the traditional learning approach. The sample consisted of 60 Matthayomsuksa 1
students, attending Ban Koknalao School and Wangpraporm Wittayasooksa School, under the
Office of Nong Bua Lam Phu Educational Service Area Zone 2 in the second semester of the 2011
academic years. The sample was selected using the cluster random sampling technique. They were
divided into 2 groups : the experimental groups consisted of 30 students learned using the
instructional program and the control groups consisted of 30 students taught using the traditional
learning approach. The instruments of this research were 1) the instructional simulation program, 2)
plans for the instructional simulation program and the traditional learning approach, 3) a 30-items

achievement test with the reliability value of 0.88, 4) a 30-items analytical thinking test with the



reliability value of 0.86, 5) a scale on practicing skills with the courseware and with conventional
approach. The statistics used for data analyses were percentage, mean, standard deviation, the
dependent t-test, and Hotelling —T :

The results of the study were as follows :

1. The efficiency of the developed instructional simulation program entitled Electrical
Circuits for the career and technology strand was 85.92/84.56, which was higher than the
established requirement at 80/80.

2. The effectiveness index of the instructional Simulation program was 0.7616
showing that the students progressed their learning at 76.16 percent.

3. The students between Learning by using the instructional simulation program and
traditional learning approaches showed gains in analytical thinking skills before learning at the .05
level of significance.

4. The students who learned using the instructional simulation program showed higher
learning achievement, analytical thinking skills, and the practicing skills abilities than that of who
learned using the traditional learning approach at the .05 level of significance.

In conclusion, the developed instructional simulation program was appropriately efficient.
It could be implemented in teaching and learning for accomplishing the course objectives.

Therefore, the teachers should be supported to implement it in teaching in the future.
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Jodoudon | mB | mP | atueiededn | deaeudedi | mB | mPp | avueiedod
1 039 | 0.57 1 26 036 | 0.63 17
2 0.44 | 0.60 2 27 0.58 0.77 18
3 0.33 0.53 3 28 0.28 0.67
4 0.22 0.63 29 0.39 0.73 19
5 031 | 0.60 4 30 028 | 0.67
6 0.08 | 0.63 31 0.67 | 0.57 20
7 036 | 0.47 5 32 033 | 0.53 21
8 022 | 0.63 33 025 | 0.73
9 0.42 0.67 6 34 0.39 0.73 22
10 0.33 0.70 7 35 0.06 0.70
11 0.53 0.73 8 36 0.67 0.57 23
12 0.22 | 0.63 37 0.25 0.73
13 0.44 | 0.60 9 38 036 | 0.63 24
14 031 | 0.77 10 39 025 | 0.73
15 0.28 | 0.50 40 022 | 0.80
16 0.22 | 0.80 41 0.25 0.73
17 0.36 | 0.63 11 42 0.39 0.73 25
18 047 | 0.70 12 43 0.22 0.63
19 0.36 | 0.80 13 44 0.42 0.67 26
20 031 | 0.77 14 45 042 | 0.67 27
21 0.22 | 0.80 46 028 | 0.67
22 0.28 | 0.50 47 036 | 0.63 28
23 0.08 0.80 48 0.36 0.63 29
24 0.58 | 0.60 15 49 0.25 0.57
25 0.31 0.60 16 50 0.31 0.60 30
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3 0.56 | 0.53 2 23 0.24 0.70
4 0.55 0.80 24 0.28 0.63
5 0.32 0.57 3 25 0.28 0.63 19
6 033 | 0.67 4 26 0.52 | 0.60 20
7 032 | 0.57 5 27 032 | 0.57 21
8 046 | 0.57 6 28 031 | 047 22
9 0.39 0.70 7 29 0.33 0.67 23
10 0.28 | 0.63 8 30 0.27 0.53
11 0.40 | 0.80 31 0.32 0.57 24
12 0.33 0.67 9 32 0.59 0.47 25
13 033 | 0.67 10 33 024 | 0.70
14 043 | 0.63 1 34 032 | 0.57 26
15 028 | 0.63 12 35 028 | 0.63 27
16 037 | 0.60 13 36 032 | 0.57 28
17 0.36 | 0.50 14 37 0.37 0.60 29
18 032 | 0.57 15 38 0.28 0.63
19 0.40 | 0.80 39 0.28 0.63
20 032 | 0.57 16 40 028 | 0.63 30
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AZUUUANNAAT UV IRITHI 0

Foil — — — 5 10C agUwa
MuUnN 1 MUN 2 MUN 3
1 1 1 1 3 1 A0ANADY
2 1 1 1 3 1 A0ANADY
3 1 0 1 2 0.67 A0ANADY
4 1 1 1 3 1 A0ANADY
5 0 1 1 2 0.67 A0ANADY
6 1 1 1 3 1 A0ANRDY
7 1 1 1 3 1 A0ANADY
8 1 1 1 3 1 A0ANADY
9 1 0 1 2 0.67 A0ANA04
10 1 1 1 3 1 A0ANADY
11 1 1 1 3 1 A0ANADY
12 1 1 1 3 1 A0ANADY
13 1 1 1 3 1 A0ANADY
14 1 0 1 2 0.67 A0ANADY
15 1 1 1 3 1 A0ANADY
16 1 1 1 3 1 A0ANADY
17 1 1 1 3 1 A0ANADY
18 1 1 1 3 1 A0ANADY
19 1 1 1 3 1 A0ANADY
20 1 1 1 3 1 A0ANADY
21 1 1 1 3 1 A0ANADY
22 1 1 1 3 1 A0ANADY
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23 1 1 1 3 1 A0ANADY
24 1 1 1 3 1 A0ANADY
25 1 1 1 3 1 A0ANADY
26 1 1 1 3 1 A0ANADY
27 1 1 1 3 1 A0ANRDY
28 1 1 1 3 1 A0ANRDY
29 0 1 1 2 0.67 A0ANRDY
30 1 1 1 3 1 A0ANADY
31 1 1 1 3 1 A0ANADY
32 1 1 1 3 1 A0ANADY
33 1 1 1 3 1 A0ANADY
34 1 1 1 3 1 A0ANRDY
35 1 1 1 3 1 A0ANRDY
36 1 1 1 3 1 A0ANRDY
37 1 1 1 3 1 A0ANADY
38 1 0 1 2 0.67 A0ANADY
39 1 1 1 3 1 A0ANADY
40 1 1 1 3 1 A0ANADY
41 1 1 1 3 1 A0ANRDY
42 1 1 1 3 1 A0ANRDY
43 1 0 1 2 0.67 A0ANRDY
44 1 1 1 3 1 A0ANRDY
45 1 1 1 3 1 A0ANADY
46 1 1 0 2 0.67 A0ANADY
47 1 1 1 3 1 A0ANADY
48 1 1 1 3 1 A0ANRDY
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Mun 1 Mun 2 MU 3

49 0 1 ] 2 0.67 ADANADY

50 1 1 ] 3 1 APANADI
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AZUUUANNAAT UV IRITHI 0

Foil — — — 5 10C agUwa
MuUnN 1 MUN 2 MUN 3
1 1 1 1 3 1 A0ANADY
2 1 1 1 3 1 A0ANADY
3 1 1 1 3 1 A0ANADY
4 1 1 1 3 1 A0ANADY
5 0 1 1 2 0.67 A0ANADY
6 1 1 1 3 1 A0ANRDY
7 1 0 1 2 0.67 A0ANADY
8 1 1 1 3 1 A0ANADY
9 1 0 1 2 0.67 A0ANA04
10 1 1 1 3 1 A0ANADY
11 1 1 1 3 1 A0ANADY
12 1 1 1 3 1 A0ANADY
13 1 1 1 3 1 A0ANADY
14 1 1 1 3 1 A0ANADY
15 1 1 1 3 1 A0ANADY
16 1 1 1 3 1 A0ANADY
17 1 1 1 3 1 A0ANADY
18 0 1 1 2 0.67 A0ANADY
19 1 1 1 3 1 A0ANADY
20 1 1 1 3 1 A0ANADY
21 1 1 1 3 1 A0ANADY
22 1 1 1 3 1 A0ANADY
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23 1 1 1 3 1 A0ANADY
24 1 0 1 2 0.67 A0ANADY
25 1 1 1 3 1 A0ANADY
26 1 1 1 3 1 A0ANADY
27 1 1 0 2 0.67 A0ANRDY
28 1 1 1 3 1 A0ANRDY
29 0 1 1 2 0.67 A0ANRDY
30 1 1 1 3 1 A0ANADY
31 1 1 1 3 1 A0ANADY
32 1 1 1 3 1 A0ANADY
33 0 1 1 2 0.67 A0ANADY
34 1 1 1 3 1 A0ANRDY
35 1 1 1 3 1 A0ANRDY
36 1 1 1 3 1 A0ANRDY
37 1 1 1 3 1 A0ANADY
38 1 1 1 3 1.00 A0ANADY
39 1 1 1 3 1 A0ANADY
40 1 0 1 2 0.67 A0ANADY
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Sovay 61 64.78 55.11 58.11
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L | unidndin | woandiz2 | suufedis | uwudndia | wuudniis | woidnde | 5w
i 12 12 12 12 12 12 72
AZUMY | AZUUY | ATUUW | ASUMY | AZuUY | AZUUW | AsuUY

1 12 10 1 10 12 10 65
2 12 10 11 10 12 10 65
3 12 10 11 10 12 10 65
4 12 10 1 10 12 10 65
5 12 10 1 10 12 10 65
6 12 10 1 10 12 10 65
7 12 10 12 10 12 10 66
8 12 10 12 10 12 10 66
9 12 10 12 10 12 10 66
10 12 10 12 10 12 10 66
11 12 10 12 10 12 10 66
12 12 10 12 10 12 10 66
13 12 11 11 10 12 10 66
14 12 1 11 10 12 10 66
15 12 11 1 10 12 10 66
16 12 11 1 10 12 10 66
17 12 11 11 10 12 10 66
18 12 11 1 10 12 10 66
19 12 12 12 12 12 10 70
20 12 12 12 12 12 10 70
21 12 12 12 12 12 10 70
22 12 12 12 12 12 10 70
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29 12 12 12 12 12 11 71
30 12 12 12 12 12 11 71
379U 360 330 348 324 360 306 2028
mae | 12.00 11.00 11.60 10.80 12.00 10.20 67.60
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Fovaz | 100.00 91.67 96.67 90.00 100.00 85.00 93.89
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9 12 12 11 10 10 10 65
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12 12 12 11 10 10 10 65
13 12 12 12 10 10 10 66
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