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ABSTRACT

TITLE : THE USE OF PREDICTION OBSERVATION EXPLANATION
TECHNIQUE TO ENHANCE STUDENT'S CONCEPTUAL KNOWEDGE
IN DIRECT CURRENT CIRCUIT

BY : SARAWUT NASANGIUM
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
CHAIR : SURA WUTTIPROM, Ph.D.

KEYWORDS : PREDICT OBSERVE EXPLANATION / TEST UNDERSTANDING OF THE
CONCEPT

The purposes of this research were to develop the interactive learning approach for
direct current circuit by using Prediction-Observation-Explanation (POE) technique. The target
group was 38 students from grade 12, Thungyairattanasuksa school, Education Service
Mattayomsuksa  Area Office 25 studying in semester of 2010 écademic year.
The one group pretest — posttest design was employed in carrying out the study. The research
tools consisted of lesson plans with POE technique, the direct circuit circuit achievement test and
satisfaction survey. The data were analyzed into the average percentage, standard deviation, t-test
and normalized gain. The results showed that the efficiency of the POE technique was
84.56/80.53 which was higher than expected standard. There was statistically significant mean
difference between the pretest and posttest at significant level of .05. The class average
normalized gain was in the high gain <g> = 0.73. Moreover, it was found that the assessment of
the students was satisfied with the learning activities of teachers at a high level. Research shows

that learners can increase the concept as students encourage the real activities,
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POE
o azuuunoUoY | AzuHUmduIa N b?
x) X
1 4 11 7 49
2 4 10 6 36
3 4 13 9 81
4 2 13 11 121
5 2 12 10 100
6 3 13 10 100
7 4 13 9 81
8 5 13 8 64
9 4 13 9 81
10 3 12 9 81
11 5 13 8 64
12 5 13 8 64
13 5 13 8 64
14 5 12 7 49
15 4 11 7 49
16 6 13 7 49
17 5 11 6 36
18 3 13 10 100
19 8 11 3 9
20 3 12 9 81
21 3 12 9 81
22 4 12 8 64
23 5 11 6 36
24 6 11 5 25
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POE (#0)
5| AzuuuneuBaY | AzuwuwWduTeu
Aun D=X/X, D}
Xy (X9

25 5 12 7 49

26 5 11 6 36 )

27 6 13 7 49

28 3 11 8 64

29 5 12 7 49

30 3 10 7 49

31 4 13 9 81

32 4 12 8 64

33 2 13 i1 121

34 4 13 9 81

35 5 12 7 49

36 3 12 9 81

37 7 12 5 25

38 6 12 6 36
N=38 > X; =164 D X =459 >.D; =295 > D} =2,399




AIAUINNIAT dependent t-test

>D

t=

R

iiie 3D

=o7)

t

il

df =N-1

295
38

2,399
295

\/ (38)2,399 — (295
381
295
4137

37
295

10.57

27.89
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1999 UasTWYAAD (AD)

ASHUUADIIEY pre-test |
ﬂ: eaf 1 Beaft 2 Foaft 3
! 123145 6|7 '8/ 9 10 11]12 ’ 13 | 14 | 15 | 52
2 1j0lo|l1]0oj0]1j0l0|0 1|0 0 0|1]S5
24 (1|0 1loflt1lojo 1 70/0/0|1]0 1]|0]!°
25 o j1]0|lol1]o!lo|1]lo|1|0o|1]0j0lo0] S5
26 ,1/0|0|1lo0ojo[1]ojol1 0|1 0 o|o0]|Ss
27 /1]ol1t]ojo|1io|oflo|o|1]0|1]0]|1]6
28 0|00 /0[1 0f0 0|00 0|0 0O 1|1]3
29 /0lof{o|1]0|1]o|1]l0o|1|0|1|]0|0|O]S
30({0l0o|0 00|00 o011 0 0O 1[0|1! 3
st Jojol1lolo olo|1lolo|1]o|o0o,1!0] 4
j 1
2|1 0o |1 (00|01 0l0ol0o o]0 1 04
3300 0 o1 ]ojo|1 0|0 0|0 0/ 0|0 2
341 ofo|1j0]lolo]olol1]olo]1l0olo| 4]
350 /0|1 oflo|1jojo|1/lo|l1]ol1]l0]0]Ss
36|0j1(0l0]o0j0|0 ' 1]0 0|10 ;0! 0]|o0] 3
3701|0100 1lol1]|o|o|1|1|1]o0] 7
8/of1/0/o0o]l1]0 1 ,1(0/1 o]1 0[0!0]e
8 |10 1215|114 | 7 121511 6 [ 14| 12|11 8 | 9 | 164
3% |
30 63 71
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(599 uazswyana

ATHUUNOUITHY post-test

ﬂr . 1eafl 1 et 2 Foah 3

" 1|23 506|789 10| 11|12 13 14|15 |5
1 1 1 0 0 1 1 1 1 0 1 1 0 1 1 11
2 0 1 0 0 1 0 0 1 1 1 1 1 1 1 10
3 0 1 1 0 1 1 1 1 1 1 1 1 1 1 13

EXREREKER Lot to 1t hrfr 3

| 5 0 1 1 0 1 1 1 1 1 1 1 1] 1] 0 12ﬁl
6 1 0 1 1 1 1 1 0 1 1 1 1 1 1 13T
7 1 0 0 1 1 1 1 1 1 1 1 1 1 1 13
8 1 1 1 1 1 1 1 1 1 1 1 1 1 0 13
9 0 1 1 0 1 1 1 1 1 1 1 i 1 1 13
101,01 1 1o 11 {1 1l 1]o]|12
1o | 1|1 N U VT S O R O R A O A A B &
12, 0 1 1 1 | 1 1 1 1 1 1 0 1 1 1 13
13 1 1 0 1 1 1 1 1 I 0 1 1 1 1 13
41 1|1 o 1|0 | 11|11 1 0 11]12
150|110 11 (01 1|1 |1]1}{1 of1]11
16 1 1 1 1 0 1 1 1 1 1 1 1 1 0 13
171 1 1 0 1 1 1 1 0 1 1 1 1 0 11
18 | 1 0 1 1 1 1 1 1 1 1 0 1 1 1 13
19 1 1 0 0 0 1 1 1 1 0 1 1 1 1 11
20 1 1 1 1 0 1 1 1 1 1 0 I 0 1 12
21 1 1 0 1 0 1 1 0 i 1 1 l 1 1 12
22 1 1 1 1 0 1 1 0 1 1 0 1 1 1 12
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M50 03 azuuua Ul afaser handaSouTeeldmsaounuy POE uwendlusiy

(303 LAzsWYAND (AD)

CHUUNOUIIEU post-test

ﬂ? li‘!’)ﬂ?"l 1 8%3\1’?"! 2 l“éﬂﬁ’ﬁ 3
b 1 2,3 4 | 5 | 6 7,8 9 10 ] 11 ) 12 ) 13 | 14 | 15 | 59
23 11 1 1 1 1 0 1 1 1 1 0 1 0! 0 1 11*j
24 1 1 1 0 1 0 1 1 1 0 1 0 1 1 1 11
25 1 0 1 0 1 i I l i 1 11 0 1 1 12
26 1 1 1 i 1 0 1 1 1 ! 1ﬁ 0 1 0 0 11
27 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 13
28 1 1 1 1 0,0 1 1 0 1 i 0 1 1 1 11
29 1 1 1 1 0 1 i 1 0 1 1 1 1 1 0 12
30, 0,00 1 1 1 0 1 1 1 1 1 1 0 1 10
31 1 1 I 11 1 1 1 0 1 1 1 1 1 0 13
32 1 1 1 0 1 1 0 1 1 1 1 1 1 0 1 12
33 1 1 1 1 1 1 I 0,0 1 1 1 1 1 1 13
34 1 0 1 1 1 i 0 1 1 1 1 i i 1 1 liﬁ
3570 0 1 1 1 1 1 1 0 1 1 1 1 1 1 i2
36 | 0 1 1 1 1 1 I i 0 0 1 1 1 1 1 i2
37 1 0 1 i 1 0 1 1 1 1 0 1 1 1 1 12
38 1 1 1 1 1 0 1 1 0 1 0 1 1 1 i 12

28 | 28 |30 | 33 | 27 |27 |30 35|27 |34 |33 |31 34 |32]|30 45
FIU

86 152 221
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< % Actual %Possible | Avg.Normolized
aAuN %Pre % Post ) ) .

gain gain gain
1 26.67 73.33 46.67 73.33 0.64
2 26.67 66.67 40.00 73.33 0.55
3 26.67 86.67 60.00 73.33 0.82
4 13.33 86.67 73.33 86.67 0.85
5 13.33 80.00 66.67 86.67 0.77
6 20.00 86.67 66.67 80.00 0.83

7 26.67 86.67 60.00 73.33 0.82 |
8 33.33 86.67 53.33 66.67 0.80
9 26.67 86.67 60.00 73.33 0.82
10 20.00 80.00 60.00 80.00 0.75
11 33.33 86.67 53.33 66.67 0.80
12 33.33 86.67 53.33 66.67 0.80
13 33.33 86.67 53.33 66.67 0.80
14 33.33 80.00 46.67 66.67 0.70
15 26.67 73.33 46.67 73.33 0.64
16 40.00 86.67 46.67 60.00 0.78
17 33.33 73.33 40.00 66.67 0.60
18 20.00 86.67 66.67 80.00 0.83
19 53.33 73.33 20.00 46.67 0.43
20 20.00 80.00 60.00 80.00 0.75
21 20.00 80.00 60.00 80.00 0.75
22 26.67 80.00 53.33 73.33 0.73
23 33.33 73.33 40.00 66.67 0.60
24 40.00 73.33 33.33 60.00 0.56
25 33.33 80.00 46.67 66.67 0.70
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%Actual %Possible | Avg.Normolized
AUN %Pre %Post

gain gain gain

26 33.33 73.33 40.00 66.67 0.60
27 40.00 86.67 46.67 60.00 0.78
28 20.00 73.33 53.33 80.00 0.67
29 33.33 80.00 46.67 66.67 0.70
30 20.00 66.67 46.67 80.00 0.58
31 26.67 86.67 60.00 73.33 0.82
32 26.67 80.00 53.33 73.33 0.73
33 13.33 86.67 73.33 86.67 0.85
34 26.67 86.67 60.00 73.33 0.82
35 33.33 80.00 46.67 66.67 0.70
36 20.00 80.00 60.00 80.00 0.75
37 46.67 80.00 33.33 53.33 0.63
38 40.00 80.00 40.00 60.00 0.67
3 28.77 80.53 51.75 71.23 0.73
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4 % Actual %Possible | Avg.Normolized
aun %Pre %Post

gain gain gain
1 30.00 80.00 50.00 70.00 0.71
2 20.00 80.00 60.00 80.00 0.75
20.00 80.00 60.00 80.00 0.75
4 30.00 90.00 60.00 70.00 0.86
5 40.00 70.00 30.00 60.00 0.50
6 40.00 80.00 40.00 60.00 0.67
7 40.00 90.00 50.00 60.00 0.83
8 50.00 80.00 30.00 50.00 0.60
9 50.00 80.00 30.00 50.00 0.60
10 50.00 80.00 30.00 50.00 0.60
11 30.00 80.00 50.00 70.00 0.71
12 30.00 80.00 50.00 70.00 0.71
13 30.00 80.00 50.00 70.00 0.71
14 30.00 80.00 50.00 70.00 0.71
15 50.00 80.00 30.00 50.00 0.60
16 40.00 80.00 40.00 60.00 0.67
17 40.00 90.00 50.00 60.00 0.83
18 30.00 90.00 60.00 70.00 0.86
19 40.00 80.00 40.00 60.00 0.67
20 50.00 80.00 30.00 50.00 0.60
21 30.00 80.00 50.00 70.00 0.71
22 30.00 80.00 50.00 70.00 0.71
23 40.00 80.00 40.00 60.00 0.67
24 50.00 80.00 30.00 50.00 0.60
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4 YoActual %Possible | Avg.Normolized
AUN YoPre % Post

gain gain gain
25 30.00 80.00 50.00 70.00 0.71
26 50.00 80.00 30.00 50.00 0.60
27 50.00 80.00 30.00 50.00 0.60
28 50.00 80.00 30.00 50.00 0.60
29 40.00 70.00 30.00 60.00 0.50
30 50.00 80.00 30.00 50.00 0.60
31 30.00 80.00 50.00 70.00 0.71
32 50.00 80.00 30.00 50.00 0.60
33 30.00 80.00 50.00 70.00 0.71
34 30.00 80.00 50.00 70.00 0.71
35 | 40.00 80.00 40.00 60.00 0.67
36 30.00 80.00 50.00 76.00 0.71
37 20.00 100.00 80.00 80.00 1.00
38 37.89 81.05 43.16 62.11 0.69
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4 % Actual %Possible | Avg.Normolized
AuN %Pre %Post

gain gain gain

1 40.00 80.00 40.00 60.00 0.67
2 30.00 80.00 50.00 70.00 0.71
3 30.00 90.00 60.00 70.00 0.86
4 20.00 90.00 70.00 80.00 0.88
5 40.00 70.00 30.00 60.00 0.50
6 30.00 80.00 50.00 70.00 0.71
7 30.00 100.00 70.00 70.00 1.00
8 30.00 90.00 60.00 70.00 0.86
9 20.00 80.00 60.00 80.00 0.75
10 20.00 80.00 60.00 80.00 0.75
11 30.00 80.00 50.00 70.00 0.71
12 40.00 80.00 40.00 60.00 0.67
13 30.00 80.00 50.00 70.00 0.71
14 30.00 80.00 50.00 70.00 0.71
15 30.00 90.00 60.00 70.00 0.86
16 30.00 90.00 60.00 70.00 0.86
17 30.00 90.00 60.00 70.00 0.86
18 30.00 90.00 60.00 70.00 0.86
19 20.00 80.00 60.00 80.00 0.75
20 30.00 80.00 50.00 70.00 0.71
21 30.00 80.00 50.00 70.00 0.71
22 20.00 80.00 60.00 80.00 0.75
23 30.00 80.00 50.00 70.00 0.71
24 20.00 80.00 60.00 L 80.00 0.75
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4 YoActual %Possible | Avg.Normolized
AUN %Pre %Post
gain gain gain
25 30.00 90.00 60.00 70.00 0.86
26 30.00 90.00 60.00 70.00 0.86
27 20.00 90.00 70.00 80.00 0.88
28 30.00 80.00 50.00 70.00 0.71
29 30.00 80.00 50.00 70.00 0.71
30 20.00 80.00 60.00 80.00 0.75
31 20.00 80.00 60.00 80.00 0.75
32 30.00 80.00 50.00 70.00 0.71
33 30.00 80.00 50.00 70.00 0.71 *I
34 20.00 80.00 60.00 80.00 0.75 W[‘
35 30.00 80.00 50.00 70.00 0.71 |
36 30.00 80.00 50.00 70.00 0.71
37 30.00 80.00 50.00 70.00 0.71
38 40.00 80.00 40.00 60.00 0.67
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: % Actual %Possible | Avg.Normolized
AN %Pre %Post

gain gain gain
I 20.00 90.00 70.00 80.00 0.88
2 20.00 80.00 60.00 80.00 | 0.75
3 20.00 90.00 70.00 80.00 0.88

4 30.00 90.00 60.00 70.00 0.86 |

5 30.00 70.00 40.00 70.00 0.57 i
6 10.00 80.00 70.00 90.00 0.78
7 30.00 100.00 70.00 70.00 1.00
8 20.00 90.00 70.00 80.00 0.88
9 20.00 80.00 60.00 80.00 0.75
10 20.00 90.00 70.00 80.00 0.88
11 30.00 80.00 50.00 70.00 0.71
12 30.00 80.00 50.00 70.00 0.71
13 20.00 80.00 60.00 80.00 0.75
14 10.00 80.00 70.00 90.00 0.78
15 20.00 90.00 70.00 80.00 0.88
16 40.00 90.00 50.00 60.00 0.83
17 20.00 90.00 70.00 80.00 0.88
18 30.00 100.00 70.00 70.00 1.00
19 20.00 90.00 70.00 80.00 0.88
20 30.00 80.00 50.00 70.00 0.71
21 20.00 90.00 70.00 80.00 0.88
22 10.00 80.00 70.00 90.00 0.78
23 40.00 80.00 40.00 60.00 0.67
24 40.00 80.00 40.00 60.00 0.67
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4 % Actual %Possible | Avg.Normolized
aun %Pre %Post
gain gain gain
25 30.00 80.00 50.00 70.00 0.71
26 10.00 80.00 70.00 90.00 0.78
27 20.00 80.00 60.00 80.00 0.75
28 30.00 80.00 50.00 70.00 0.71 B
29 30.00 80.00 50.00 70.00 0.71
30 10.00 80.00 70.00 90.00 0.78
31 40.00 90.00 50.00 60.00 0.83
32 20.00 80.00 60.00 80.00 0.75
33 30.00 80.00 50.00 70.00 0.71
34 10.00 80.00 70.00 90.00 0.78
35 10.00 80.00 70.00 90.00 0.78
36 30.00 80.00 50.00 70.00 0.71
37 10.00 80.00 70.00 90.00 0.78
38 10.00 90.00 80.00 90.00 0.89
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M3 1.8 wamsIaTIEHaNuA T IS eusode

4 % Actual %Possible | Avg.Normolized
aun %Pre %Post

gain gain gain
1 21.05 73.68 52.63 78.95 0.67
2 26.32 73.68 47.37 73.68 0.64
3 31.58 78.95 47.37 68.42 0.69
4 39.47 86.84 47.37 60.53 0.78
5 36.84 71.05 | 34.21 63.16 0.54
6 18.42 71.05 52.63 §1.58 ‘ 0.65
7 31.58 78.95 47.37 | 68.42 0.69
8 39.47 92.11 52.63 1 60.53 0.87
9 28.95 71.05 42.11 71.05 0.59
10 15.79 89.47 73.68 84.21 0.88
11 36.84 86.84 50.00 63.16 0.79
12 31.58 81.58 50.00 68.42 0.73
13 28.95 89.47 60.53 71.05 0.85
14 | 21.05 84.21 63.16 78.95 0.80
15 23.68 78.95 | 55.26 76.32 0.72
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