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Sirilak Wittaya. (2012). Development of Chemistry Activity Packages on “Petroleum and
Alternative Energy” Using Problem-Based Learning for High School Students.
Master thesis, M.Ed (Chemistry). Bangkok: Graduate School, Srinakharinwirot
University. Advisor Committee: Dr.Piyarat Dornbundit, Asst.Prof.Dr.Ratchanok

Pingaew.

The study aimed to develop and evaluate the efficiency of the chemistry activity
packages on “petroleum and alternative energy” using problem-based learning method for
high school students. The method comprises of four steps including problem identification,
analysis, production and verification of the outcome. The quality of the equipment was
evaluated by five experts and was ranked in high score level. The reliabilities of the
achievement tests in petroleum and alternative energy, a solving science problem test and
a scientific reasoning test were 0.89, 0.84 and 0.80, respectively. The trial study indicated
that the package efficiency was 92.25/90.33 which was higher than the criteria of 80/80.
The assessment with 40 students in Mattayomsuksa four in the first semester of the
academic year 2011 at Trimitwittayalai school revealed a statistically significant difference at

the .05 level after using the activity packages.
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53 +1 0 +1 +1 +1 4 0.80 15151
54 -1 +1 +1 +1 +1 3 0.60 15151
55 +1 0 +1 +1 +1 4 0.80 15151
56 +1 -1 +1 +1 +1 3 0.60 15le
57 +1 0 +1 +1 +1 4 0.80 15le
58 +1 0 +1 +1 +1 4 0.80 15151
59 +1 +1 +1 +1 +1 5 1.00 15151
60 +1 +1 +1 +1 +1 5 1.00 15le




142

1719 13 uagaddariANFaaAaad (I0C) VaILLLNARELIAAINFINITAIUAT

widgwimsanemaas

B ;jl,%"mmfy R
ROTWBNIITUN UN RIREV I0C NIININITUHN
1 2 3 4 5
1+ +1 +1 +H1 + 5 1.00 15le
2+ o+ o+ +#1 + 5 1.00 15151
1 3+ +1 +1 +1 #1 5 1.00 15151
4 +1 0 o+ o+ + 4 0.80 15151
5 41 41 +1 . #1 o +1 5 1.00 15le
6 1 +1  +1 1+ 5 1.00 15le
? 7 H o+ 1 # o + 5 1.00 Tole
8  +1 #1141 +1 1 5 1.00 15151
9  +1 #1141 +1 1 5 1.00 15151
10 +1 +1 +1  +1  +1 5 1.00 15le
° 11 #1 +#1 o+ o+ +1 5 1.00 15le
12 +1 0 -+ o+l .+ 4 0.80 15le
13 0 #1  +1. +1  +1 4 0.80 Tole
14 0 0  +1 _+1 _ +1 3 0.60 Tole
) 15 0 +1  #1  +1 +1 4 0.80 Tole
16 +1 +1  +1  +1 + 5 1.00 5le
17 +1 0+ +1  +1 4 0.80 15le
18 +1 0 +1  +1  +1 4 0.80 15151
° 19  +1 0  +1  +1 +1 4 0.80 15151
200 +1 0+ 4+ +1 4 0.80 Tole
21 +1 +1 +1 +1 +1 5 1.00 15le
22 +1 +1 1 1+ 5 1.00 15le
° 23 +1 #1411 +1 5 1.00 15le
24 +1 1+ +1 +1 5 1.00 15151




1319 13 (68)

143

o o AL 1Y R
KROIUNIITUN vanNn RIPEY) I0C NIININITWN
1 2 3 4 5
25 +1 #1111 + 5  1.00 15le
26 +1 #1111 + 5  1.00 15le
! 27 0 +1  +1 +1  +1 4 080 15151
28 +1 +1  +1  +#1 +1 5 1.00 15151
29 +1 0 +1 +#1 _+1 4 080 15151
30 +1 4+ o #1 o+ +#1 5 100 15le
° 31 +1 0+ #1 _+1 4 080 15le
32 +1. 0 #1 - +1 +1. 4 080 15151




144

AT 14 uaavaaThanugaanaad (I0C) maoLmumaaui'@mﬂﬁm@lNﬂﬂ’]ﬁﬂﬂ’]ﬂ’mm§

o KL 1Y R
UaNn RIREV 10C NIININITUN
1 2 3 4 5

1 +1 +1 +1 +1 + 5 1.00 Tale
2 0 +1 +1 +1 + 4 0.80 Tale
3 0 +1 +1 o+ + 4 0.80 Tale
4 +1 41 +1 +1 + 5 1.00 1515
5 +1 41 +1 +1 + 5 1.00 1515
6 +1 +1 +1 1+ 5 1.00 Tle
7 0 +1 1+ o+ 4 0.80 Tle
8 0 +1 S R 4 0.80 Tle
9 +1 1 +1 -+ -1 5 1.00 1515
10 +1 o+ +1 +1 4 5 1.00 1515
11 0 +1 I = 4 0.80 Tle
12 +1 +1 +1 0 +1 4 0.80 Tale




145

1719 15 WEAIHANITILATIZRAIANNEININE (p) AIE1WITILUA (1) WAZAIANNLTBAIY (ry)

[ o c&r a ] A o
°ll8\1LLUUY]@]&GU’J@Nﬂﬁ&lﬂ“ﬂﬁﬂ']x‘]ﬂ']‘ﬂ%ﬂ%’]“ﬁ’]mﬁ 13849 ﬂI@iLaﬂmLLSZWGGGW%ﬂ@LLV]%

g0 Py P Py+P. Py-P. p r NMININTIH Fafidan
1 0 0 0 0 000 0.00 Fang ]
2 11 1 12 10 0.55 0.91 15151 /
3 6 0 6 6 0.27 055 15le /
4 4 1 5 3 023 027 Fang ;
5 0 1 1 0.05 0.09 Fafg ;
6 9 3 12 6 0.55 0.55 15151 /
7 1 0 11 11 0.50 1.00 16 /
8 10 4 14 6 0.64 0.55 15le /
o 1 1 2 0 009 0.00 Fan i
10 11 4 15 7 068 0.64 Tale /
11 11 7/ 18 4 0.82 0.36 g /
12 7 0 7 7 032 0.64 ol /
13 10 0 10 10 045 0.91 1l /
14 10 5 15 5 0.68 0.45 laler /
15 7 2 9 5 041 045 Tale /
16 9 3 12 6 055 0.55 Tl /
17 17 18 4 082 036 Fang ;
18 11 0 11 11 050 1.00 15le /
19 2 2 4 0 018 0.0 Fang ;
20 6 1 7 5 0.32 045 15151 /
21 11 0 11 11 0.50 1.00 Tole /
22 8 1 9 7 041 0.64 5le /
23 9 5 14 4 0.64 0.36 5le /
24 11 11 22 0 1.00  0.00 Taia -
25 11 10 21 1 0.95 0.09 Taia -
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10 9 17 8 64
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12 7 28 21 441
13 15 29 14 196
14 17 27 10 100
15 20 30 10 100
16 12 17 5 25
17 21 28 7 49
18 8 28 20 400
19 13 30 17 289
20 15 29 14 196
21 15 29 14 196
22 8 29 21 441
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23 11 30 19 361
24 11 29 18 324
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26 13 29 16 256
27 11 29 18 324
28 10 26 16 256
29 20 25 5 25
30 12 27 15 225
31 15 29 14 196
32 10 29 19 361
33 9 25 16 256
34 11 30 19 361
35 10 26 16 256
36 9 28 19 361
37 9 30 21 441
38 18 23 5 25
39 12 24 12 144
40 9 27 18 324
RIPEY 464 1095 631 11,083
E 11.60 27.38 15.78 277.08

S.D. 4.07 3.38 5.38 159.83
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13 10 20 10 100
14 12 20 8 64
15 4 10 6 36
16 14 17 3 9
17 15 17 2 4
18 10 20 10 100
19 19 20 1 1
20 12 13 1 1
21 15 20 5 25
22 15 20 5 25
23 15 20 5 25
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25 15 20 5 25
26 15 17 2 4
27 13 19 6 36
28 14 16 2 4
29 15 19 4 16
30 17 20 3 9
31 13 14 1 1
32 7 20 13 169
33 14 20 6 36
34 12 20 8 64
35 16 19 3 9
36 11 20 9 81
37 9 20 11 121
38 13 16 3 9
39 8 16 8 64
40 13 20 7 49

SPTY 495 737 242 1,932
X 12.38 18.43 6.05 48.30

S.D. 3.11 2.56 3.46 46.89
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38 5 12 7 49
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S.D. 243 214 2.53 27.88
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