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ABSTRACT

The purposes of this research were to: 1) develop learning management
using lesson plans on the topic of Chemistry of Living Organisms based on STEM
education and sufficiency economy philosophy to meet an efficiency of 75/75, 2)
compare the creative thinking of Mathayomsuksa 4 students before and after the
intervention, 3) compare the learning achievement of Mathayomsuksa 4 students
before and after the intervention, and 4) examine the satisfaction of Mathayomsuksa 4
students toward the developed learning management. The sample, obtained through
cluster random sampling, consisted of 30 Mathayomsuksa 4 students from
Nawapittayakhom “Thatprasitprachanukroh™ School in the first semester of academic
year 2019. The instruments included lesson plans, a creativity test, a learning
achievement test, and a satisfaction assessment form. Statistics employed in this
research, including percentage, mean, standard deviation, and t-test for Dependent
Samples.

The findings were as follows:

1. The developed learning management on the topic of Chemistry of

Living Organisms using lesson plans based on STEM education and sufficiency



economy philosophy for Mathayomsuksa 4 students achieved an efficiency of
82.86/80.46, which was higher than the set criteria of 75/75.
2. The creative thinking of Mathayomsuksa 4 students after
the intervention was higher than that of before, at a .01 level of significance.
3. The learning achievement of Mathayomsuksa 4 students after
the intervention was higher than that of before, at a .01 level of significance.
4. The satisfaction of Mathayomsuksa 4 students toward
the developed learning management was at the highest level, with a mean

score of 4.70.

Keywords: Creative Thinking, STEM Education, Sufficiency Economy Philosophy
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13 +1 +1 0 2 0.66 Toln
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AU 1 AN 2 AUN 3
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P2

¥ v o 4.
filaanniameasly (Try-out) e TWIBILASBISE

;L . P «
A19N 19 KANITILATIZNATANNHIEDNHIBILLLNAFALIAAINAANTNETIA

o AT UWHATNARAT 19N TIA AZUHWTIN
HniSeu , , | ,
o U1 | a2 | a3 | atufi 4 | (100 AzN) X
(25 AZLWW) (25 AZLLLN) (25 AZLLLN) (25 AZLLLN) (X)
1 15 15 10 15 55 3025
2 12 10 10 5 37 1369
3 15 15 10 15 55 3025
4 10 5 10 10 35 1225
5 10 10 10 15 45 2025
6 15 20 20 20 75 5625
7 15 15 15 15 60 3600
8 18 15 15 15 63 3969
9 15 15 20 15 65 4225
10 15 15 20 15 65 4225
11 12 10 10 5 37 1369
12 18 10 10 10 48 2304
13 10 10 10 5 35 1225
14 15 20 15 15 65 4225
15 15 20 15 15 65 4225
16 15 20 20 15 70 4900
17 15 15 15 20 65 4225
18 20 15 20 15 70 4900
19 15 20 15 15 65 4225
20 10 10 10 10 40 1600
21 10 10 10 10 40 1600
22 20 20 20 15 75 5625
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v 3
AZLRUATITHARNTINNTTA

o o~ PRI IN
WS , : : :
1 QUUA T | UuN 2 | a3 | atuit 4 | (100 Aziimg) )
AN X
25 Az | (25 AT) | (25 ATy | (25 AvUL) X)

23 19 20 15 20 74 5476
24 15 10 5 10 40 1600
25 10 10 10 10 40 1600
26 18 15 20 15 68 4624
27 18 15 15 20 68 4624
28 10 10 10 10 40 1600
29 15 15 20 15 65 4225
30 10 10 10 10 40 1600

ANRAY | 1433 | 14.00 13.85 | 13.33 1665.00 98085
S.D. 3.05 4.2% 4.49 4.22
g? 10.57 17.93 20.14 17.82

AN N 19 FATITUATAIMNIZDNHUADILULNAFDLIAAIINAR

v p? L £ = 1
’Nﬁ']\‘lﬂﬁ‘jﬂ?uﬂ’ﬁ‘ifﬁﬂ"lﬂ}l‘ﬂiféﬁ‘ﬂﬁLL’I‘J’NW’W AINADUDIATDULIA (Cronbach) FArAaw

ZDNNYBILLUNANDUIAAIMNAAFSNATIAWMIAY 0.85
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r'd o 1 1 ° ° 1
A9 20 NANIFIATIEHTEALATIAIINEIN (p) AIBIWIFITLLUN (1) LITATATITN

B U BIUUUAARBUIAKNARNON TN NN EY

v TN WNANITNIIT0N
e ANPANHENN (P) ANSHNAS LN (1) wUaNaAN P WUANRAN 1
1 0.77 0.47 aewelaln MRITEN
2 0.53 0.53 RILEN RIIEN
3 0.63 0.47 aewelaln RGN
4 0.60 0.40 nemalyln RN RN
5 0.63 0.33 nemalyln wely
6 0.53 0.40 RGN RN EN
7 0.43 0.47 UIUN[Y UIUNAY
8 0.27 0.00 annwels i Tolula
9 0.60 0.53 nemalyln TRITHTER
10 0.63 0.47 nemalyln RN EN
11 0.53 0.53 RINLEN RN EN
12 0.47 0.40 UIUNAY UIUNAY
13 0.53 0.40 R LEN RN EN
14 0.43 0.47 UIUNRY UIUNRY
15 0.73 0.40 nemalyln RINEN
16 0.83 0.07 318NN Toluln
17 0.60 0.40 nemalyln RN EN
18 0.57 0.47 UIUNRY UIUNRY
19 0.30 0.47 annwels o RN EN
20 0.40 0.40 UIUNRY UIUNRY
21 0.20 0.00 annwels o Tolula
22 0.10 0.07 #NANN Toalor
23 0.33 0.53 annwels o Uunans
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f1519 20 (A1B)
v ATIATIENR NANITNTIT04N
o ANPANNENN (P) ANSHNAS RN (1) wUanmen P WUANRAN 1
24 0.83 -0.07 BN Toluln
25 0.17 -0.07 annnelaln Tolilor
26 0.50 0.60 UIUNE 2
27 0.50 0.47 YIRS MRITEN
28 0.60 0.40 emelyln RN EN
29 0.27 0.53 annnelala UIUNAY
30 0.13 0.00 2NNN Tolula
31 0.70 0.33 aewely wely
32 0.37 0.47 annwals i RN EN
33 0.40 0.40 YU RN EN
34 0.33 0.27 annwels o wely
35 0.47 0.40 YU RN EN
36 0.83 -0.33 BN Toluln
37 0.50 0.33 YU RN EN
38 0.40 0.40 UIUNA UIUNRY
39 0.30 0.47 annwels i RN EN
40 0.63 0.33 ewelyln wely

v ! y @ [% o £
FINA1TN 20 ’JLﬂ‘ﬂ:ﬁ‘lﬁﬂ’WﬂfJ”INL%ﬂNu"ﬂﬂﬂLLUUW@N%UQ@N@@NQWﬁ‘W’Nﬂ’ﬁ

L%EII&TG‘IEIT%ZSGI? KR20 #A1ANNIE U BILUUNARBUIRNANNGNEN19N1TIEeY

Wnfu 0.85
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L4 o v
A9 21 KANTITAATIEVNILTEANBNNYBIUKNHUNITIANTIEEU]
PINUHIARATSNANETINAUU S sy ATEg AN e

Fov ididuiugueesieil@in sevinBewiulsaudnundn 4

AT e WL
e A vy v TINAZU AU
L | (uneeeneREugT/Ace) | eEeunng o . -
b5 wNNEEE | NaeEe
1123|456 W

201 201 20 | 20 | 20 | 20 120 240 130

1 17 117 116 | 18 | 17 | 16 96 197 1M
2 17 118 | 17 | 16 | 17 | 18 95 198 103
3 16 | 17 |18 | 17 | 16 | 17 96 197 100
4 18117 |16 | 18 | 16 | 18 95 198 108
5 16 | 17 | 17 | 18 | 18 | 17 88 191 100
6 17 117 118 | 17 | 18 | 19 98 204 109
7 17 118 | 17 | 18 | 17 | 18 99 204 106
8 18| 17 | 17 | 17 | 16 | 18 95 198 108
9 16|17 |18 | 16 | 16 | 17 101 201 121
10 16 |17 |17 | 16 | 17 | 16 93 192 101
11 17 116 | 18 | 17 | 17 | 16 89 190 104
12 17 |18 | 17 | 18 | 16 | 16 97 199 97
13 16|17 |16 | 17 | 17 | 18 96 197 110
14 1816|1718 | 16 | 17 100 202 96
15 16 |18 | 17 | 17 | 19 | 16 95 198 102
16 18 17 |16 | 16 | 17 | 17 97 198 96
17 17 118 | 16 | 17 | 18 | 16 98 200 104
18 20|18 | 17 | 19 | 17 | 18 98 207 1M
19 (18|17 |17 | 18 | 20 | 18 95 203 97
20 |18 | 17 |16 | 17 | 17 | 16 101 202 1M
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M99 21 (91m)
AT WU | 9NATNN
4 (winnadamadensies) | vesen | e | AzsamdsEen
o 1] 23] 4]5]6|nowu Feu
201 201 20 | 20 | 20 | 20 120 240 130
21 18|17 |18 | 17 | 16 | 17 94 197 99
22 17 119 (17 | 18 | 16 | 18 99 204 102
23 18117 118 | 19 | 18 | 17 88 195 105
24 116 |18 | 17 | 17 | 18 96 198 96
25 18117 |16 | 17 | 18 | 16 97 199 117
26 17 |16 [ 17 | 18 | 17 | 16 87 188 101
27 17 |18 | 16 | 17 | 16 | 18 95 197 108
28 | 18 | 20 | 18 | 20 | 17 | 18 98 209 102
29 18 (17 [ 17 | 18 | 17 | 16 99 202 108
30 17 118 | 17 | 16 | 16 | 17 100 201 105
39 5966 3138
e 198.87 104.60
S.D. 4.73 6.17
0UAz 82.86 80.46
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A < A a a ¥ s o A
AT 22 WANTITIATIEMLUTE LY UALLHKEAITHAAFNT INNTTAYDINNLTL W

' = v A
NBULIHRLERSVRAILIH N

. nEWEL NREEI
kil D D? t-test
100 AzlLW | 100 AZUMM

1 51 85 34 1156
2 48 78 30 900
3 51 78 27 729
4 56 85 29 841
5 51 75 24 576
6 52 85 33 1089
7 b3 78 25 625
8 56 85 29 841
9 69 95 26 676
10 47 75 28 784
11 51 83 32 1024
12 41 75 34 1156 t = 40.50
13 52 85 33 1089
14 42 75 33 1089
15 46 80 34 1156
16 43 75 32 1024
17 h3 80 27 729
18 54 83 29 841
19 37 70 33 1089
20 55 85 30 900
21 41 73 32 1024
22 50 78 28 784
23 52 80 28 784
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A1979 22 (99)
. newden | wdsEeu
LRad D D? t-test
100 AZLIM | 100 AZLIW
24 35 73 38 1444
25 68 95 27 729
26 48 75 27 729
27 55 85 30 900
t = 40.50
28 40 78 38 1444
29 h3 85 32 1024
30 37 80 33 1849
Y 1487 2412 925 29025
AR 49.57 80.40
S.D. 7.95 5.96
SRUAY 49.57 80.40
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a i =9 = o/ g = o/ =\
19719 23 WANTSILASIZALLREULIEL ACUHHUNREN N TV INNTLIEHIBIUNLIYU

' = v A
NBULIHRLERSVRAILIH N

. newden | waaEew
\nafl D D? t-test
30 AZUWYE | 30 AZUWY

1 13 26 13 169
2 14 2b 11 121
3 13 22 9 81
4 14 23 9 81
5 14 25 11 121
6 14 24 10 100
7 19 28 9 81
8 11 23 12 144
9 16 26 10 100
10 16 26 10 100
11 13 21 8 64
12 13 22 9 81 t=33.90
13 15 25 10 100
14 11 21 10 100
15 11 22 11 121
16 11 21 10 100
17 12 24 12 144
18 17 28 11 121
19 15 27 12 144
20 17 26 9 81
21 13 26 13 169
22 12 24 12 144
23 14 2b 1 121




184

M54 23 (A1)
. newden | waaBou
LA D D? t-test
30 AZWN | 30 AW
24 14 23 9 81
25 15 22 7 49
26 16 26 10 100
27 12 23 11 121
t = 33.90
28 16 24 8 64
29 15 23 8 64
30 11 25 14 196
374 417 726 309 3263
AR 13.90 24.20
S.D. 2.07 2.01
SRUAY 46.33 80.67
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