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Abstract

The purpose of this research was to construct and develop the modules on
Organic Chemistry Laboratory Il emphasizing on laboratory approach and scientific skills.
Five modules have been constructed. The contents of all modules corresponded to
Pibulsongkram Rajabhat University curriculum 2007 cover Organic Chemistry Laboratory I

Population in this study was 40 University undergraduates. This study was scparated
into three parts, first participants’ attitude, second participants’ achievements and third. the cfficiency
of the modules. The tools were attitude questionnaire and pre — test and post - test. SPSS
for Window was used to analyze the data.

The findings showed that participants had positive towards all modules. Logical
thinking was achieved through the process of module interaction. All modules helps create
students ability te utilize the installed scientific equipment. Participants gained more knowledge
from studying all modules at the level of 0.05 statistically significant. The cfficiency of
all modules were in the criteria E : E, = 75:75. This was accepted for the crror =3 %
where I, was the 75 % average score from module study report E, was the 75 % average score

frony the post — test.
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12 7 16 18 9 81
13 6 14 8 8 64
14 9 18 20 9 81
15 7 14 16 7 49
16 6 14 16 8 64
17 6 14 16 8 64
18 5 12 14 6 36
19 6 14 16 8 64
20 12 18 20 G 36
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20 (20) (20)

21 12 8 20 6 6
22 10 16 18 6 36
23 6 14 16 8 64
24 9 18 20 9 81
25 7 16 I8 9 81
26 7 16 18 9 81
27 6 14 16 8 64
28 8 16 18 8 64
29 9 16 18 7 49
30 6 14 8 8 64
31 6 14 16 8 64
32 1 18 16 7 49
33 7 14 20 7 49
34 9 16 16 7 49
35 6 2 16 6 36
36 7 14 16 7 49
37 8 14 16 6 36
38 9 16 18 7 49
39 8 16 18 8 64
40 8 16 8 8 64
54 305 614 678 309 2431
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304
7.6
40

606

40
678

40

16.95

100

20

15.15

100

Il

20

15.15--7.6

- —— x

20

100

2D

NXD’ - (D)

n-1

309

(40 x 2431) - (309Y

40-1

= 459821

= 1515

= 16.95

834.75 %

75.75 %

3775 %
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AZUUY Az AZLMH ;
AuN AoUI Y LEIET AILUIUMT D DD |
(20) 20) (20)

1 8 16 18 8 64 |
2 8 16 8 8 64

3 8 14 6 6 % |
4 4 10 14 6 36
5 10 16 8 6 36
6 6 12 16 6 36
7 8 16 16 G 36
8 7 18 16 9 81
9 6 12 6 6 36
10 6 12 18 G 36
1y 10 16 8 6 | 36
12 6 14 18 8 64
13 6 12 16 6 36
14 8 16 14 8 6
s 7 14 I8 E 19
16 6 12 14 6 3646
17 6 14 16 8 61
18 8 16 18 8 36
19 10 16 5 6 36
20 6 2 16 6 1
Y 7 16 1% 9 64
22 8 16 18 g 64
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(20) (20) (20)

2-3 8 16 18 & 64
24 10 16 18 G 36

B 25 0 14 16 8 04
26 10 18 20 8 64
27 6 12 14 6 36
2% 10 16 18 6 36
26 0 12 16 6 36
20 8 14 16 6 36
31“ 10 16 16 6 36
12 12 18 18 6 36
33 8 18 18 8 64
34 4 i2 14 8 64
35 12 18 18 6 36
36 4 10 14 6 36
37 10 18 18 8 64
38 8 16 16 8 64
39 4 12 16 8 64

L40 8 16 18 3 64
39 299 586 670 279 1991
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_ 299
X, = = 7.47
40
~ 586
X, = < = 14,65
40
— 670
X, = e = 16.75
40
16.75
E, = x 100 = 83.75%
20
14.65
FE, = x 100 = 73.25%
20
y v 14.65 - 7.47
TRURAZANTUNIIN U = — x 100 = 3575%
20

279

(40 x 1991) - (279

40 -1

t = 41.0800
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ALY ATUUY ALY
v CIVETaT HAHIEU ASZHIUMT D D*D
(20) (20) (20)

1 10 18 19 8 64

2 14 8 19 4 16

3 12 16 18 4 16

4 6 12 16 6 36

5 10 16 18 6 36

6 12 18 18 6 36

7 8 14 18 6 36

8 6 12 L6 6 36

9 12 18 1R 6 36

10 14 I8 17 4 16

1 8 14 18 6 36

12 12 16 18 4 16

13 8 16 18 8 64

14 8 16 18 8 64

15 6 14 17 5 -4

16 4 10 17 6 36 |
17 6 12 18 6” 36 }
18 6 14 17 8 64
19 10 16 I8 6 36 |
20 8 18 18 8 36

21 12 12 18 6 36
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(20) (20 (20)

22 6 10 8 6 36

23 4 10 17 6 36

24 6 12 18 6 36

25 14 18 18 4 16

26 8 16 18 8 64

27 10 18 18 6 36

28 10 18 19 8 64

29 10 18 19 8 64

30 8 16 18 8 64

3 10 16 18 6 36

32 10 18 18 8 64

33 10 16 18 6 36 ;
34 10 16 18 6 w
35 12 16 18 4 16

36 4 10 12 6 36

37 8 16 18 8 61

38 10 16 18 6 36

3G 4 10 16 6 36

40 12 18 18 6 36

39U 358 612 707 252 16;6
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358

40

612

40

707

40

17.67

20

15.30

20

15.30-8.95

100

100

8.95

15.30

17.67

100 =

(40 x 1656) - (252’

40 -1

= 30.0800

58.35 %

76.50 %

31.75 %
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(20} (20) (z0)
1 7 18 20 11 121
2 8 18 20 10 100
3 8 16 18 8 64 |
4 8 14 18 6 36
5 10 16 18 6 36
6 6 16 16 6 36
7 6 14 16 8 64
8 10 8 20 8 64
9 8 18 20 10 100
10 10 16 8 6 36
1 10 18 20 8 64
12 6 16 I8 10 0o |
3 8 16 17 8 64
14 6 4 17 8 64
15 4 12 17 8 64 ;
16 4 10 16 66 36 i
17 4 10 16 66 36
18 4 10 16 86 36
19 8 16 18 8 64 ;
20 6 14 18 8 64
21 10 16 18 6 36 ‘
22 4 10 17 6 36 ﬁ
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(20 (20) (20)

23 4 10 18 6 36
24 14 18 16 4 16
25 6 14 17 8 64
26 4 10 18 6 36
27 6 2 18 6 36
28 10 18 20 6 36
29 10 18 20 8 64
30 6 14 18 8 64
3] 10 16 18 6 36
32 10 16 18 6 36
33 6 12 16 6 36
34 8 12 16 4 46
35 10 16 18 6 36
36 8 14 8 6 36
37 6 12 16 6 16
38 i4 18 20 4 46
36 4 10 16 6 36
40 12 16 18 4 16
59 303 582 nmo ! o 1973
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_ 303
X, = — = 7.57
40
- 582
X, = —— = 14.55
40
— 711
X, = — = 17.77
40
17.77 _
E, = x 100 = 88.85%
20
14.55
E, = x 100 = 72.75%
20
y — 14.55 - 7.57
FRURSAITUATINU = — x 100 = 34909%
20

273

(40 x 1973) - (273)

40 -1

t = 2572
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= d c o o
UAICHANNYN (p) UATDIHIBD WU (1) VBIAIGN

=
©
=2

1 1 15 6 0.62 0.36 |

2 ‘ﬂ IVOV 1 0.2.2. | 036

3 . i 8 0.44 024

4 "U ........ iO ” 3 .26 .0.28

S 13 6 03w 028

G #l i8 5 0.46 0.52“. |
_______ . o ‘ "

13

FE.

15

16

16

19

0.38

0.28

0.28

0.40

18

0.30

0.66

0.48

0.40

0.36

0.44

0.48

0.48

0.28

0.28
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26
27

28

29

30
31
32

33

18

11

15

12

21

11

14

n

o
45
46

.
18
49

50

A

18

16

13

15

14
16
18

16

14

13

14

17

16

14

0.44

0.40

0.40

0.56

0.56

0.28

0.32

0.30

242

0.36

0.32

0.60

0.38

0.30

0.32

0.48

0.36

0.32

(.28

0.36

L

0.48

0.36

0.24

0.48

0.36

0.28
0.44

0.44

0.40

0.32

0.28

0.36

0.44

0.28




_66,

=
ge
=h.

@ S
ataan

67

68

16

14

13

14

0.36

0.36

0.42

0.38

0.34

0.44

0.38

0.44

0.40

(.44

0.28

(.28

.48

69

0.48

70

0.42
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I

. Azl sy ; . RN LT ;
FIUN X AUN X
(X) (X)

1 84 7056 26 50 2500
2 83 6889 27 50 2500
3 80 6450 28 50 2500
4 78 6084 29 50 2500
s 75 5625 30 50 2500
L 5 73 5329 31 50 2500
L7 72 5184 32 49 2401
8 71 5041 33 49 2461
9 70 4900 34 48 2304
10 69 4761 35 48 2304
11 68 4624 16 48 2304
12 66 4356 37 47 2209
13 64 4096 38 47 2209
14 63 3469 39 47 2209
15 61 3721 40 46 2116
16 60 3600 41 46 2116
17 58 3364 42 46 2116
8 56 3136 43 45 2025
19 55 3025 a4 44 1936
|20 54 2916 45 44 1936
) 52 2704 46 43 1849
22 51 2601 47 42 1764
23 51 2601 48 41 1681
24 51 2601 49 40 1600
.25 51 2601 50 39 1521

59U 2,775 161,245




- 68 -

k 1 X(k - X)

KR21: r, = -
k-1 kS,’
. = duiszanduriannues
k - smdeasulunnunagoy
s’ = A1mulss 1oz
X 2X |
N N
J— "V oW e = Y 3
X AairaiavndinveInsu UV sdgnNATa LN LA
2775 2775
_ (100 —)
100 50 50
r‘(\ = 1 -
99 161245 7700625
100 ( .
50 2500

- 0.6600
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