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61920129: MAJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
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THANCHANOK TARANATE : THE EFFECTS OF STEAM EDUCATION
APPROACH ON SCIENTIFIC CREATIVE THINKING AND LEARNING ACHIEVEMENT
IN DNA TECHNOLOGY OF 10" GRADE STUDENTS. ADVISORY COMMITTEE:

NOPMANEE CHAUVATCHARIN, Ph.D., CHADE SIRISAWAT, Ph.D. 2021.

This research was aimed to study the effects of STEAM education approach on
scientific creative thinking and science learning achievement in DNA technology. This research
was a quasi-experimental research conducting one group pre-test post-test design experiment.
The sample consisted of 40 students of 10" grade in the 1" semester of the 2020 academic year
at Banglamung school in Chonburi province selected by cluster random sampling method.

The research instruments were STEAM education lesson plan, scientific creative thinking test
and science achievement test in DNA technology. The data were analyzed by mean, percentage,
standard deviation, and ¢-zest.

The research results were that;

1. The posttest score of scientific creativity after learning by STEAM education was
higher than pretest scores with statistical significant at .05.

2. The posttest score of science achievement after learning by STEAM education

was higher than pretest scores and higher than the criteria of 60%.
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interpreted through A Framework for

Engineering & the Arts, Education Across

all based in the Disciplines
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MIINGIANS
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< 9 Yol Aui  AuNl  Aud  Aun  aud
Bau3

1 2 3 4 5
1. 85U18HANNIS 1 1 1 1 1 1 5.00 1.00
addadizaasauls 2 1 1 1 1 1 500  1.00
WUFAITULATAT 3 1 1 1 1 1 5.00 1.00
OERNCILIGE LR 4 1 1 1 1 1 500  1.00
Tuuun 5 1 1 1 1 1 500  1.00
6 1 1 1 1 1 5.00 1.00
7 1 1 1 1 1 5.00 1.00
8 1 1 1 1 1 5.00 1.00
9 1 1 1 1 1 5.00 1.00
10 1 1 1 -1 1 3.00 0.60
2. 915 uazesune 11 1 1 1 1 1 5.00 1.00
ms Inaudulaely 12 1 1 1 1 1 500  1.00
waraiavowuanie 13 1 1 1 1 1 5.00 1.00
wazmaia PCR 14 1 1 1 1 1 500  1.00
15 1 1 1 1 1 500  1.00
16 1 1 1 1 1 500  1.00
17 1 1 1 1 1 500  1.00
18 1 1 1 1 1 500  1.00
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< . o 2 aul auldl Aaudl Aufl Aud
3813 VYo
1 2 3 4 5
19 1 1 1 0 1 4.00 0.80
20 1 1 1 1 1 500  1.00
21 1 1 1 -1 1 3.00 0.60
22 1 1 1 0 1 4.00 0.80
23 1 1 1 0 1 4.00 0.80
24 1 1 1 0 1 4.00 0.80
3. 95U19MITM 25 1 1 1 1 1 500  1.00
w11 DNA Tagly 26 1 1 1 1 1 5.00 1.00
mAlinasian 27 1 1 1 1 1 5.00 1.00
Insvle3sa 28 1 1 1 1 1 5.00 1.00
4. 9NAI0E1N LD 29 1 1 1 1 1 5.00 1.00
831183 1% 30 1 0 1 | 1 200  0.40
malulagng 31 1 1 1 1 1 5.00 1.00
ardwelumsaihs 32 1 1 1 1 1 5.00 1.00
HANSHUH N 33 1 1 1 1 1 500 1.0
Msunng MmNy 34 1 1 1 1 1 5.00 1.00
H3DNTATINTBY 35 1 1 1 1 1 500 100
150 agmMssny 36 1 1 1 1 1 5.00 1.00
37 1 1 1 1 1 500  1.00
38 1 1 1 1 1 500  1.00
39 1 1 1 1 1 500  1.00
40 1 1 1 1 1 500  1.00
5. 8nA081aM5 1% 41 1 1 1 1 1 500  1.00
maTulagnig 42 1 1 1 0 1 400 080
Awedmsums 43 1 1 1 1 1 5.00 1.00
Uslgaiug 44 1 1 1 1 1 500  1.00
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Aunadou 48 1 1 1 1 I 500  1.00
6. 931183 49 1 1 1 1 1 500  1.00
INTIEHAENUH 50 1 1 1 1 1 500 1.00
A lumsly 51 1 1 1 1 1 500  1.00
sz Tomidudia 52 1 1 1 1 1 500  1.00
Ienmans uay 53 1 1 1 1 1 500  1.00
INT12H STR 54 1 1 1 1 1 500  1.00

55 1 1 1 1 1 500  1.00

56 1 1 1 1 1 500  1.00
7. oRl50Reamy 57 1 1 1 0 1 4.00 0.80
anuilaoansni 58 1 1 1 1 1 5.00 1.00
FINN 1A 59 1 1 1 1 1 5.00 1.00
19395551 1UM3 60 1 1 1 1 1 500  1.00
Uszgnd 19
malulagng
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MMaNT 1399Na 11 1a8N 19D WD YD NE oUFUNTINANYIIN 4 NEU

Y 3'/ Y] = A a )
NMINAaoU (Try-out) T@ﬂ@ﬁﬂuwuﬁﬂmﬂmﬂm 591UIU 40 AU

) p D Vo p D
%] 0.47 0.54 10 0.52 0.84
*2 0.51 0.54 *11 0.61 0.45
*3 0.52 0.73 12 0.47 0.82
4 0.42 0.82 *13 0.46 0.66
5 0.45 0.79 *14 0.53 0.40
*6 0.63 0.55 *15 0.63 0.70
7 0.54 0.84 16 0.52 0.50
*8 0.54 0.58 *17 0.67 0.53
9 0.55 0.84
fofitsoaenfuuuunageunuAaadassAMaInemans
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INMIAATIZHAINNNEING (p) LAZAIBIUIVTILUN (D) VOILVUNATOUANUAR
9 4 a s A = a g =\ 3’/ ] = A 1
#319855ANMINNAAAT (399NA 11 1agN 1A LDV I NITIUFUNTIUANYILN 4 WUN
ANNOIN BYTTNIN 42-.67 HAZAIBIUIVTUUN DYIZHIN 40-.84 ave Idnsiden
a 9 4 a s A = a2 d Aa '
HUUNATOUANVAANS NATIANIIMNNANFAT (5o3na T Tagn 1o ueNUAINNNeN g
FENIN 46-.67 HAZAIBIUINTWUN BYTZNIN 40-.73 Taundon 1,2, 3,6, 8, 11,13, 14, 15
o 1 4 o a J a
1Az 17 14U 10 99 HAZAIANNFDI UV WULNATIUANNAAT T AT TAMAINNMTAS
A = ad = 2’, o = A 9 4
Founa TuTagnsawueveuinGsusisenanuln 4 Taemslogasvealanad (Lovett)
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NMINATU (Try-out) Tﬂﬂ@ﬁﬂuwuﬁﬂmﬂmﬂm 5 91UIU 40 AU

p B p B p B

1 0.73 0.31 21 0.13 0.36 41 0.88 0.19
252 0.53 0.29 2R 0.38 0.30 42* 0.75 0.27
3 0.83 0.05 23* 0.40 0.37 43* 0.40 0.37
4* 0.55 0.36 24 0.45 0.30 44 0.80 0.31
SE 0.40 0.26 25% 0.78 0.24 45 0.93 0.01
6 0.65 0.21 26 0.73 0.20 46* 0.50 0.33
7 0.60 0.07 27 0.45 0.19 47 0.43 0.23
8* 0.55 0.36 28* 0.43 0.34 48* 0.45 0.30
9* 0.43 0.34 29* 0.50 0.33 49 0.83 -0.06
10 0.65 0.21 30 0.48 0.04 50* 0.65 0.21
11 0.60 0.29 31* 0.68 0.28 51* 0.80 0.31
12* 0.40 0.26 32* 0.73 0.31 52 0.88 0.19
13 0.68 0.17 33 0.25 0.16 53 0.95 0.08
14* 0.58 0.21 34 0.70 0.35 54* 0.50 0.44
15% 0.58 0.32 35% 0.48 0.37 55% 0.40 0.70
16 0.75 0.27 36* 0.40 0.26 56 0.50 0.77
17 0.33 0.05 37 0.48 0.37 57* 0.73 0.20
18* 0.38 0.41 38* 0.65 0.43 58 0.78 0.02
19 0.55 0.36 39 0.38 0.30 59* 0.63 0.36
20* 0.40 0.37 40 0.40 0.37 60 0.88 -0.03
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1 9 9 9 2 29 13 10 8 8 39 4432 iupana
2 10 8 6 25 10 11 10 7 38 4318 iunan
3 13 10 7 2 32 13 13 15 5 46 5227 a
4 13 10 6 0 29 12 9 16 11 48 54.55 g’l
5 16 10 14 4 44 14 12 16 7 49 55.68 A
6 14 11 10 1 36 19 11 16 4 50 5682 a
7 12 9 4 1 26 11 10 17 8 46 5227 f
8 18 13 8 5 4 18 11 12 9 50 56.82 a
9 13 10 14 2 39 14 12 17 6 49 55.68 f

10 14 8 11 3 36 13 11 12 4 40 4545 wunan
11 8 5 4 1 18 9 9 12 4 34 3864 1hunan
12 16 12 14 3 45 15 15 17 8 55 62.50 A

13 11 11 8 0 30 13 11 14 5 43 4886 1 wunaw

14 9 6 4 1 20 12 9 12 3 36 4091  1hunan

15 15 12 11 1 39 15 12 14 8 49 55.68 B
16 13 12 15 5 45 13 11 13 8 45 51.14 f
17 14 10 18 5 47 18 13 19 6 56 63.64 B
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18 15 13 15 NES LEDE RE 7 51 5795 f
19 10 10 10 34 9 8 6 2 25 2841 1upag
20 16 10 13 5 44 14 11 13 11 49 5568 11unang
21 11 10 16 7 44 10 10 16 7 43 4886 1 unaia
22 10 7 11 331 15 11 11 6 43 4886 1 unaia
23 8 10 8 2 28 16 12 16 9 53 6023 a
24 9 7 12 3 31 15 12 16 9 52 59.09 f
25 119 11 2 33 13 11 11 5 40 4545 iupana
26 13 6 11 2 32 20 14 13 6 53 6023 a
27 11 11 14 4 40 11 10 11 8 40 4545 upana
286 10 9 10 4 33 11 9 16 7 43 4886 1 unaa
29 9 10 14 3 3 14 13 13 5 45 5114  thunaa
30 14 12 14 5 45 14 12 13 6 45 51.14 i upana
31 9 11 14 4 38 10 10 14 4 38 4318 11unan
32 11 14 7 335 14 12 13 5 44 50.00 1 upana
33 14 11 13 3 41 13 11 15 7 46 5227 1unaa
34 12 11 14 4 41 14 10 16 4 44 5000 11unarg
35 10 12 11 336 12 10 11 7 40 4545 1upana
36 11 10 13 2 3 12 13 14 8 47 5341 upana
37 13 11 15 2 41 14 13 19 9 55 62.50 a
38 9 9 11 3 32 15 12 13 7 47 5341 hunang
39 11 10 10 1 32 13 10 9 4 36 4091 1unarg
40 15 10 12 4 41 16 13 15 10 54 6136 f
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ATNN V-11 ASUUUUVUNATDUNATUGNTNNNITITIUINIIAITAT Limmﬂiuiaamqmaum

v A g’; Y =2 A
VoIUNSUTUNTaNAN YN 4

sta AU (AZUUY) Sesaz HAAUIHY (AZUUY) Seuay
1 6 20.00 21 70.00
2 6 20.00 21 70.00
3 11 36.70 20 66.67
4 11 36.70 9 30.00
5 6 20.00 11 36.67
6 11 36.70 22 73.33
7 6 20.00 19 63.33
8 11 36.70 21 70.00
9 14 46.70 22 73.33
10 9 30.00 21 70.00
11 10 33.30 19 63.33
12 11 36.70 21 70.00
13 9 30.00 22 73.33
14 8 26.70 20 66.67
15 11 36.70 19 63.33
16 13 43.30 17 56.67
17 18 60.00 20 66.67
18 9 30.00 21 70.00
19 6 20.00 21 70.00
20 11 36.70 20 66.67
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26 11 36.70 19 63.33
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39 10 33.30 21 70.00
40 10 33.30 15 50.00

Ay 10.45 34.92 19.125 63.67
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95% Confidence
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Nav 39.803 39 .000 19.15000 18.1768 20.1232
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