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THE DEVELOPMENT A CHEMISTRY LEARNING ACTIVITY PACKAGE EMPHASIZING

KNOWLEDGE AND MORALITYFOR TWELFTH-GRADE STUDENTS

AN ABSTRACT
BY
PANJAPORN SAENCHAN

Presented in Partial Fulfillment of the Requirements for the
Master of Education degree in Educational Science and Learning Management
at Srinakharinwirot University

March 2015



Panjaporn Saenchan. (2015). The Development a Chemistry Learning Activity Package
Emphasizing Knowledge and Morality for Twelfth-grade Students M. Ed.
(Educational Science and Learning Management). Bangkok: Graduate School,

Srinakharinwirot University. Advisor Committee: Dr. Sanong Tongpan.

The purposes of this study was to develop a chemistry Learning activity package
emphasizing knowledge and morality for Twelfth-grade students to study the learning
achievement, critical thinking ability, desirable characteristics and students satisfaction
toward the instructional activity package. The sample of this study are 49 twelfth-grade
students from Donmung Taharnargardbumrumg School in the first semester of academic
year 2014.The developed learning activity package consisted of 3 learning activities which
are FOSSIL FEUL,PRODUCTS and EFFECT that related to morality. Control group posttest
only design and t-test Independent were used for analyze data and effectiveness of the
activity package. The learning achievement was verified by the result from while studying
and post studying the learning module.

The results revealed that the learning module was effective with the achievement
of 77.63 / 72.45. In addition, the learning achievement, critical thinking ability and desirable
characteristics of the test group after studying were better than in the control group
significant at .05 and the test group satisfied the learning module were high. Form the
study result justified that the learning module can develop the learning achievement, critical

thinking ability and desirable characteristics effectively.
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1. TWATURS
6 =1 o v =1 =
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fafi ﬂ:LLuuQL%'mmty loc | fafl ﬂ:LLuuQL%'mmty loC
1 +1 +1 +1 +1 +1 1 20 +1 +1 +1 +1 +1 1
X S T I S T I T I T T I T O T I I I I I T I I B
3+ [+ 0 |+ |+ | 8 |22 [+ | 1| 1| |+
4 +1 +1 0 +1 +1 .8 23 +1 +1 +1 +1 +1 1
5 +1 +1 +1 +1 +1 1 24 +1 +1 +1 +1 +1 1
6 +1 +1 +1 +1 +1 1 25 +1 +1 +1 +1 +1 1
7 +1 +1 0 +1 +1 .8 26 +1 +1 +1 +1 +1 1
8 +1 +1 0 0 +1 .6 27 i #1 +1 +1 +1 1
9 +1 +1 +1 +1 +1 1 28 +1 +1 +1 +1 +1 1
10 +1 +1 +1 +1 +1 1 29 +1 +1 +1 +1 +1 1
11 +1 +1 +1 +1 +1 1 30 +1 +1 +1 +1 +1 1
12 +1 +1 +1 +1 +1 1 31 +1 +1 +1 +1 +1 1
13 +1 +1 +1 +1 +1 1 32 +1 +1 0 +1 +1 .8
14 +1 +1 +1 +1 +1 1 33 +1 +1 +1 +1 +1 1
15 +1 +1 +1 +1 +1 1 34 +1 +1 +1 +1 +1 1
16 +1 +1 +1 +1 +1 1 35 +1 +1 +1 +1 +1 1
17 +1 +1 +1 +1 +1 1 36 +1 +1 +1 +1 +1 1
18 +1 +1 +1 +1 +1 1 37 +1 +1 +1 +1 +1 1
19 +1 +1 +1 +1 +1 1 38 +1 +1 +1 +1 +1 1
39 +1 +1 +1 +1 +1 1 50 +1 +1 +1 +1 +1 1
40 +1 +1 +1 +1 +1 1 51 +1 +1 +1 +1 +1 1
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v A
van

ﬂ:LLuuQL%'mmty lOC | Taf ﬂ:LLuuQL%'mmty loC
41 +1 +1 +1 +1 +1 1 52 +1 +1 +1 +1 +1 1
42 +1 +1 +1 +1 +1 1 53 +1 +1 +1 +1 +1 1
43 +1 +1 +1 +1 +1 1 54 +1 +1 +1 +1 +1 1
44 +1 +1 +1 +1 +1 1 55 +1 +1 +1 +1 +1 1
45 +1 +1 +1 +1 +1 1 56 +1 +1 +1 +1 +1 1
46 +1 +1 +1 +1 +1 1 57 +1 +1 +1 +1 +1 1
47 +1 +1 +1 +1 +1 1 58 +1 +1 +1 +1 +1 1
48 +1 +1 +1 +1 +1 1 59 +1 +1 +1 +1 +1 1
49 +1 +1 0 +1 +1 .8 60 +1 +1 +1 +1 +1 1
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v A
van

v A
van

ﬂ:LL%%EEL%U’M’]Ey loC ﬂ:LL%%EEL%U’M’]Ey loC
1 +1 +1 +1 +1 +1 1 20 +1 +1 +1 +1 +1 1
X I T I S T I T I T O T I T O T I R I I = T A I
3 +1 +1 +1 +1 +1 1 22 +1 +1 +1 +1 +1 1
4 +1 +1 +1 +1 +1 1 23 +1 +1 +1 +1 +1 1
5 +1 +1 +1 +1 +1 1 24 +1 +1 +1 +1 +1 1
6 +1 +1 +1 +1 +1 1 25 +1 +1 +1 +1 +1 1
7 +1 +1 +1 +1 +1 1 26 +1 +1 +1 +1 +1 1
8 +1 +1 +1 +1 +1 1 27 +1 +1 +1 +1 +1 1
9 +1 +1 +1 +1 +1 1 28 +1 +1 +1 +1 +1 1
10 +1 +1 +1 +1 +1 1 29 +1 +1 +1 +1 +1 1
11 +1 +1 +1 +1 +1 1 30 +1 +1 +1 +1 +1 1
12 +1 +1 +1 +1 +1 1 31 +1 +1 +1 +1 +1 1
13 +1 +1 +1 +1 +1 1 32 +1 +1 +1 +1 +1 1
14 +1 +1 +1 +1 +1 1 33 +1 +1 +1 +1 +1 1
15 +1 +1 +1 +1 +1 1 34 +1 +1 +1 +1 +1 1
16 +1 +1 +1 +1 +1 1 35 +1 +1 +1 +1 +1 1
17 +1 +1 +1 +1 +1 1 36 +1 +1 +1 +1 +1 1
18 +1 +1 +1 +1 +1 1 37 +1 +1 +1 +1 +1 1
19 +1 +1 +1 +1 +1 1 38 +1 +1 +1 +1 +1 1
39 +1 +1 +1 +1 +1 1 45 +1 +1 +1 +1 +1 1
40 +1 +1 +1 +1 +1 1 46 +1 +1 +1 +1 +1 1




A1319 18 (fa)

114

v A
van

ﬂ:LLquEL%U’M’IEy lOC | Taf ﬂ:LLquEL%U’M’IEy loC
40 +1 +1 +1 +1 +1 1 46 +1 +1 +1 +1 +1 1
41 +1 +1 +1 +1 +1 1 47 +1 +1 +1 +1 +1 1
42 +1 +1 +1 +1 +1 1 48 +1 +1 +1 +1 +1 1
43 +1 +1 +1 +1 +1 1 49 +1 +1 +1 +1 +1 1
44 +1 +1 +1 +1 +1 1 50 +1 +1 +1 +1 +1 1
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v A
van

ﬂ:LLuuQL%'mmty loC ﬂ:LLuuQL%'mmty loC
1 +1 +1 +1 +1 +1 1 9 +1 +1 0 +1 +1 .8
2 +1 +1 +1 +1 +1 1 10 +1 +1 +1 +1 +1 1
3 +1 +1 +0 +1 +1 .8 11 +1 +1 +1 +1 +1 1
4 +1 +1 +1 +1 +1 1 12 +1 +1 +1 +1 +1 1
5 +1 +1 +1 +1 +1 1 13 +1 +1 0 +1 +1 .8
6 +1 +1 +1 +1 +1 1 14 +1 +1 +1 +1 +1 1
7 +1 +1 +1 +1 +1 1 15 +1 +1 0 +1 +1 .8
8 +1 +1 +1 +1 +1 1 16 +1 +1 0 +1 +1 .8
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a7 20 AATHANNFEAAREY (IOC) °1JaaLLuuaaumwmmﬁowasl,wia*’g@ﬁﬁmssmm,‘%ﬂuj

a Ad o PN v a & o 2 ap
’J"mLﬂ&lmuuﬂ’a’mggﬂmﬁiim}aduﬂLiﬂu?ju&l'ﬁmlﬂﬂ‘]:r’]ﬂﬂ 6

Fafi ﬂ:LL%%EEL%U’M’]Ey loC | Tan ﬂ:LLuuQL%mmty loC
1 +1 +1 +1 +1 +1 1 12 +1 +1 +1 +1 +1 1
2 +1 +1 0 +1 +1 .8 13 +1 +1 0 +1 +1 .8
3 +1 +1 +1 +1 +1 1 14 +1 +1 +1 +1 +1 1
4 +1 +1 +1 +1 +1 1 15 +1 +1 +1 +1 +1 1
5 +1 +1 +1 +1 +1 1 16 +1 +1 +1 +1 +1 1
6 +1 +1 +1 +1 +1 1 17 +1 +1 0 +1 +1 .8
7 +1 +1 +1 +1 +1 1 18 +1 +1 +1 +1 +1 1
8 +1 +1 +1 +1 +1 1 19 +1 +1 +1 +1 +1 1
9 +1 +1 +1 +1 +1 1 20 +1 +1 +1 +1 +1 1
10 +1 +1 +1 +1 +1 1 21 +1 +1 +1 +1 +1 1
11 +1 +1 +1 +1 +1 1
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@139 21 AN El’]ﬂd’]ﬂLLﬂZﬂ’]B’]%’]ﬁJﬁJ’]LL%ﬂ“EBGLL‘iJ‘iJ‘Y]@]ﬁallNﬂﬁ&lﬂ‘ﬂﬁﬂ’ﬁﬂ’ﬁﬁfﬂu

1) AAMNLINGY (p) ANEIWIT A (1)
1 .79 .69
2 73 .67
3 .79 .68
4 .59 46
5 .82 .35
6 73 31
7 A7 .36
8 .52 27
9 .68 .09
10 T7 .18
11 T7 .50
12 79 .03
13 .23 .04
14 .73 40
15 73 S5
16 .68 43
17 .68 .04
18 .64 48
19 .73 40
20 .79 .23
21 .79 46
22 73 .53
23 .79 .52
24 .76 .32
25 .70 49
26 .82 .58
27 .76 .58
28 .76 A7
29 .32 .22
30 47 .59

JananuTanw 0.83
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@139 22 ANANNYINIBURZAIEIUIITIUNBILULNAFDUIANIIAAIINTDAY T

. ANANNEINGY | AW WUN | | A19NNEINENY | A8 TILUN
w (p) (r) w (p) (r)
1 .53 51 26 .82 .29
2 .38 .32 27 .79 .24
3 .29 43 28 .76 .30
4 .64 45 29 .79 .58
5 .00 .00 30 .82 .38
6 .56 .38 31 .85 .23
7 .64 40 32 73 .29
8 .82 23 33 73 40
9 .85 .04 34 .64 45
10 .52 48 35 .70 .52
11 .79 .34 36 .64 45
12 .88 A7 37 .68 .34
13 .64 .39 38 .76 .61
14 .85 .02 39 .68 57
15 .79 41 40 73 .69
16 .79 .30 41 .68 72
17 .82 22 42 .68 72
18 .70 .02 43 .70 72
19 .68 .38 44 .56 .60
20 .79 22 45 .68 51
21 .68 .53 46 A7 45
22 .79 .020 47 .53 .63
23 .67 44 48 .53 41
24 73 A7 49 .35 31
25 73 41 50 .38 42

JananuTanw .89
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. ANANNEINIGY R L | Menuendng R
U NIINITITW U NIINITITW
(p) (p)

1 415 favanty 9 4.21 favanty
2 4.03 faldanly 10 4.03 faldanly
3 4.06 faldanly 11 4.35 faldanly
4 4.35 faldanly 12 4.03 faldanly
5 4.00 faldanly 13 3.82 faldanly
6 4.09 Aalaanly 14 4.03 faldanly
7 4.21 AaLRanty 15 4.03 faldanly
8 3.47 faldanly 16 4.00 faldanly

JananuTaNw 805

ﬂ%’uﬂgommﬂLLuuﬂs:Lﬁuqmé'ﬂum:é'uﬁaﬂi:mﬁmaowszémm aanmly. (2554)
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A9 24 ANaNNLINN EI°1|BGLLUUﬂiZLﬁ%ﬂ’]’]&IﬁGWﬂlﬁ]@ia‘q@ﬁﬁ]ﬂiiwﬂﬁiﬁﬂuéﬁ‘ﬁﬁLﬂﬁﬁLﬁ%

-V ™ =) g; £™ =2 = t:{'
ﬂ’)’]&lgﬂ@lmﬁiiu“ﬂﬂd%ﬂLiU%“ﬁ%NﬁﬂNﬂﬂH’?ﬂ‘Y] 6

. ANANNEINIY R L | fenuennde R
k) MNININIINN k) MNININIINN
(p) (p)

1 4.15 AalReany 12 3.44 AalRany
2 3.94 AalReany 13 3.76 AalReany
3 4.00 AalReany 14 3.82 AalRany
4 3.59 AaLRan 1y 15 3.53 AalRany
5 3.88 Aalaan Ly 16 4.03 faldanly
6 3.29 AaReny 17 3.68 faldanly
7 3.59 falnanly 18 3.79 faldanly
8 3.68 AaLaanly 19 3.91 faldanly
9 3.35 Aaldan 20 3.79 faldanly
10 3.53 Aaldanly 21 3.56 faldanly
11 3.53 AaLRan |y

Jaranutany .87
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A13149 25 ﬂs:ﬁﬂ%mwmaa"g@ﬁaﬂﬁmﬂ'm‘%ﬂuj‘imLﬂﬁﬁLﬁummiﬁmﬁﬁmaaﬁfm‘%ﬂwf{u

UruuAnETN 6

AZULWUIZRIILUNN

A & a A oA AR UNATDU
AN ASLLBULO N ﬁ@ﬂ‘ﬂﬂii&lﬂ’ﬁﬁﬂ%gﬂ )_( nSoden
1 2 3
1 10 8 8 9 8.33 17
2 10 9 8 9 8.67 27
3 10 7 6 8 7.00 15
4 10 7 7 8 7.33 18
5 10 8 7 8 7.67 20
6 10 7 6 7 6.67 22
7 10 7 6 7 6.67 22
8 10 7 7 8 133 23
9 10 7 6 9 7.33 26
10 10 8 7 8 7.67 16
11 10 9 8 9 8.67 18
12 10 7 6 8 7.00 15
13 10 8 7 8 7.67 18
14 10 7 8 9 8.00 27
15 10 9 9 10 9.33 28
16 10 9 9 10 9133 24
17 10 8 7 9 8.00 28
18 10 8 8 9 8.33 25
19 10 7 7 8 7.33 29
20 10 7 6 7 6.67 16
21 10 8 8 9 8.33 27
22 10 8 9 9 8.67 28
23 10 6 7 8 7.00 15
24 10 8 8 8 8.00 26
25 10 6 6 8 6.67 15
26 10 8 8 9 8.33 23
27 10 8 8 9 8.33 18
28 10 7 7 8 7.33 23
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AZLUUIZRINIIUIN
r - R 0 o AZLUBUNARDL
AUN AZLLIbILLGI N FANINTINNIILILUIN Y . 4
i b WRILTLU
1 2 3
29 10 7 8 9 8.00 28
30 10 7 7 8 7.33 21
31 10 7 7 9 7.67 21
32 10 6 6 7 6.33 15
33 10 7 7 9 7.67 19
34 10 9 8 10 9.33 26
PR 340 7.53 7.29 8.47 7.763 739
Jaoae 100 75.3 72.9 84.7 77.63 72.45
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P
AUN

AZUHILAN NYUNAK NYNAIVAN
1 30 28.0 15
2 30 24.0 22
3 30 26.0 15
4 30 28.0 13
5 30 29.0 11
6 30 23.0 10
7 30 14.0 20
8 30 26.0 17
9 30 29.0 10
10 30 29.0 16
11 30 29.0 20
12 30 26.0 23
13 30 22.0 14
14 30 25.0 10
15 30 23.0 17
16 30 25.0 13
17 30 20.0 14
18 30 25.0 15
19 30 25.0 14
20 30 30.0 14
21 30 30.0 19
22 30 30.0 9
23 30 25.0 10
24 30 25.0 15
25 30 25.0 12
26 30 24.0 14
27 30 26.0 12
28 30 21.0 9
29 30 28.0 9.33
30 30 21.0 8.00
31 30 26.0 8.67




A1319 26 (7a)

124

P
AUN

AZUHILAN NYUNARDY NYNAIVAN
32 30 27.0 9.33
33 30 14.0 7.67
34 30 24.0 8.00
35 30 28.0 9.00
36 30 30.0 9.67
37 30 27.0 9.00
38 30 23.0 7.67
39 30 19.0 7.67
40 30 29.0 8.67
41 30 18.0 7.67
42 30 28.0 9.00
43 30 20.0 8.33
44 30 29.0 10.00
45 30 27.0 9.33
46 30 28.0 9.00
47 30 22.0 7.67
48 30 28.0 9.33
49 30 19.0 8.00
RIPEY 1,470 1,227 652
X 30 25.04 13.31
Jouaz 100 83.46 44.36
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P
AUN

AZLUWLAN NYNNAK NYNAIVAN
1 50 35.0 34.0
2 50 42.0 40.0
3 50 37.0 25.0
4 50 35.0 30.0
5 50 42.0 31.0
6 50 35.0 30.0
7 50 34.0 32.0
8 50 38.0 38.0
9 50 35.0 35.0
10 50 35.0 27.0
11 50 34.0 34.0
12 50 34.0 38.0
13 50 34.0 33.0
14 50 35.0 32.0
15 50 35.0 28.0
16 50 36.0 25.0
17 50 35.0 34.0
18 50 35.0 35.0
19 50 37.0 32.0
20 50 37.0 34.0
21 50 34.0 26.0
22 50 39.0 34.0
23 50 35.0 24.0
24 50 34.0 30.0
25 50 36.0 32.0
26 50 35.0 25.0
27 50 36.0 27.0
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P
AUN

AZUHILAN NYNNAK NYNAIVAN
28 50 33.0 20.0
29 50 35.0 33.0
30 50 34.0 32.0
31 50 36.0 27.0
32 50 36.0 37.0
33 50 36.0 34.0
34 50 36.0 32.0
35 50 35.0 30.0
36 50 34.0 24.0
37 50 38.0 28.0
38 50 35.0 23.0
39 50 38.0 34.0
40 50 34.0 26.0
41 50 35.0 27.0
42 50 35.0 25.0
43 50 35.0 31.0
44 50 35.0 34.0
45 50 34.0 32.0
46 50 36.0 28.0
47 50 34.0 31.0
48 50 37.0 26.0
49 50 34.0 33.0
ERLY 2,450 1,744 1,492
X 50 35.6 30.4
Jouaz 100 71.2 60.8
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@133 28 Naﬂ’ﬁl]i$Lﬁ%ﬂmgﬂHM$5%ﬁdﬂi$ﬁdﬁ(ﬂ§d CHDST aomjumaaa LLazﬂ@;Nﬂ’Jl}QN

AZLLILILA AN B TS 30U AZLLILILA AN B TS 30U

Py auiadszasdnga e M3 auiadizasdnga Y M3

e NARBIRINA Ureiln mquﬁmﬁ Uzl

1 2 | 3| 4 1 2 | 3| 4

1 40| 40| 47| 43| 43| M 30| 20| 20| 23| 23| wald
2 40| 43| 30| 40| 38| ¥M 47| 40| 43| 43| 43 4N
3 40| 37| 40| 47| 41| ¥ 40| 30| 40| 27| 34| thunay
4 47| 43| 40| 33| 41| ¥MN 33| 27| 30| 30| 3.0/ thuna
5 43| 40| 47| 47| 44| WM 40| 33| 33| 33| 35 4N
6 37| 40| 37| 43| 39| 4 43| 37| 43| 40| 4.1 4N
7 43| 40| 37| 43| 41| M 33| 40| 40| 37| 38 4N
8 | 33| 30| 33|40| 34| U™ | 40| 30| 37| 30| 34| thunan
9 47| 43| 43| 47| 45 mﬂﬁq@ 40| 37| 40| 40| 39 4N
10 43| 40| 43| 47| 43| dM 30| 27| 20| 27| 26| thunaw
11 47| 47| 47| 47| 47 N’mﬁq@ 40| 37| 33| 37| 37 47N
12 | 47| 43| 47| 43| 45|wnfaa | 33| 30| 33| 33| 33| Lwnas
13 | 43| 40| 33| 40| 39| ¥n | 33|30/ 33| 30| 32| thunaw
14 43| 40| 40| 40| 41 47N 33| 37| 37| 37| 36 4N
15 | 47| 47| 47| 43| 46 N’m“ﬁq@ 40| 37| 37| 40| 38 4N
16 43| 43| 43| 43| 43| dmMm 37| 33| 33| 37| 35 4N
17 | 47| 40| 40| 40| 42| ¥ | 40| 33| 30| 30| 33| thunaw
18 43| 43| 43| 43| 43| M 40| 37| 33| 30| 35 4N
19 | 40| 40| 40| 43| 4.1 47N 43| 37| 40| 37| 39 47N
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A
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CHa-CHy-CH,-CHy-CH,-CH,y —Cabist CHy-CHICH-CH,
3

CHs; CH,3
O catalyst s @ + 3H,

CHs;

Toluene

Cr,04 K‘%a ALO,

CH3CH,CH,CH,CH,CH,CHz  ———> + 4H,
n-Heptane

Toluene

f ."“J%'LLaaﬁLafu(Alkylation)LﬂumssqquLaqmlaaLLaaLﬂuﬁ'mLaaﬁuImﬁm@%aWﬁﬂ

\dudassdizen iadulaanaesaudidlassafounuiiie dsaanis

CH, CH, CH;
CH3'C=CH2 + CH3'CH=CH2 ﬂ) CH3'C'CH2‘CH'CH3
CH3 CH3
Isobutene Isobutene 2,2,4-Trimethylpentane
CH,4
CH2=CH2 + CH3'FH=CH3 - C|'|3'C'CH20H3
oy
Ethylene Isobutene 2,2-Diméthylbutane

(Neohexane)
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