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This research aims to study the results of the STEM education with collaborative group
techniques on scientific creativity and scientific problem-solving. The samples in this research were
Mathayom Five students at Mattayom Watnongchok School, studying in the second semester of the
2021 academic year and under the authority of the Secondary Education Service Area, Bangkok Two.
A total of 36 participants were divided into an experimental group, with 18 students taught with STEM
education using the collaborative group technique, and a control group of 18 students, taught using
the 5E method. The instruments used in the research consisted of the following: (1) STEM education
with collaborative group techniques using six plans, with an appropriateness between 4.41 and 4.84;
(2) the 5E model had six 6 plans with an appropriateness value between 4.64 and 4.89; (3) the Self-
Assessment Teamwork Skills Form, which had a power of discrimination (r) between 0.56 and 1.00,
while the Teacher's Student Assessment Edition had a power of discrimination (r) between 0.20 and
0.66; (4) a scientific creativity test, with a power of discrimination (r) between 0.35 and 0.50, and (5) a
scientific problem-solving test, with a with a power of discrimination (r) between 0.40 and 0.67, and a
reliability of 0.90,0.93,0.77,0.73. The results showed that the students in the experimental group had
higher scientific creativity and scientific problem-solving at a statistically significant level of .05 (t =
19.65, df = 17, p = 0.00, t = 16.82, df = 17, p = 0.00) respective and the scientific creativity and
scientific problem-solving of the experimental group were higher than the control group, especially in

terms of controlling teamwork skills. (F =52.19, df =1, p =0.00, F = 25.93, df = 1, p = 0.00) respective.
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= 1.36) WARAYIN BNBNATBINNIANIBEUTULL ATIANAN M FINALWATANGNIINHe dINs

sraANaNNn TunsuAtyuInIananaaniluszauNIn (Large Effect Size)
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ANNLLsUsINTINAUUSWIUIN (Multivariate Analysis of Covariance: MANCOVA)
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HANI3ALATITU AN FUTIUTIN AL IN U (Multivariate Analysis of
Covariance : MANCOVA) {WaAN1ananaaedinen1snanuiuiumfaninuanasaasss
mangnAaniuazanuatunnlunsuftyuinianandians smudannaiessivan
niaiflusiauilesan (Covariate) tnaldAatifinagaan Wiks' Lambda W91 $inHEN1I11911
[ = aa a 1 a % & a e %
HIUNNNENENAFARANARATNATIANINAINLIAIART LA ANAINNTD TunsuATTy g
IngAanieteliadAtyn19atangzAY .05 (Wilks' Lambda = 0.82, F = 3.31, df = 2,
D = 0.05) LAAIINNELNIINIUTIURNTENINAFDANNANESNAIIAN AN AN AR TUAL
pINATINTD N suATaynanaeinanmiand daiulunisAnunafanitiduactininwe
N3Nl 3598
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NI9ADANTLAY .05 (Wilks' Lambda = 0.67, F = 7.69, df = 2, p = 0.00) LAA9I31N124 A
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Statistics
Assumption SS

F df, df, p
Box's M 7.60 2.37 3 208,080.00 0.07
Bartlett’s test of Sphericity 19.67 2 0.00

Levene’s Test
ANAAASNATIANIANENANGRST 1.52 1 34 0.23
pNa NI lunsuAtTyImaInen A ans 0.45 . 34 0.51
\ - Hypothesis
wuaspNLlsdsau A0ANAFaL F f Error df p
d

Team Wilks' Lambda 0.82 3.31% 2.00 31.00 0.05
Group Wilks' Lambda 0.67 7.69% 2.00 31.00 0.00

"0 <0.05
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WHeadasnzdaninasansnsanlsmia (Univariate analysis) AN AR
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A9 16 ANLIZEUAMNIMNNZANTBIUNWNIAAN T BB UL LA AN AN ¥ dNTLmATA

J ! A
NANTINNE
. PN ARLTILE TR0y o _
WHUT . . . ALaRE HANNINANTON
= a a
AU 1 AT 2 ALY 3

1 4.85 4.85 4.15 4.62 HAMIMNIZANNINNGA
2 4.85 4.84 3.53 4.41 HANMNIZANNIN
3 4.92 4.93 4.31 4.72 HAMIMNIZANNINNGA
4 4.84 4.84 4.84 4.84 HAMIMNIZANNINNGA
5 4.85 4.85 4.38 4.69 flanumanzanuniige
6 4.84 4.85 4.08 4.59 HAMNINNZANNINTIGA

F11999 17 ANLIEIHUANMNIANNZANTDIUNUNNIAANTERIUS UL AL E M ANNE (5E)

AANAATIUETET0Y

al

weif . . - Aiade HAN1TWANTOUN
AUT 1 AUT 2 AU 3
1 4.85 4.77 4.31 4.64 fAnuwnzaNTige
2 4.85 4.92 4.31 4.69 fanuwnzaNTige
3 4.92 5.00 4.46 4.79 fAnummnzaNTige
4 4.92 4.84 4.92 4.89 fauwmnzanTige
5 4.84 4.84 4.53 4.74 fanuwnzaNTige
6 4.85 4.85 4.23 4.64 fanuwmnzaNTige




A1379 18 ANPTiANNAanAREITTIdNediaANn NI LRENNANS (Index of item-object
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ANAAWILE T2y

in - S ~ S — 10C HANNIRANTON
ALN 1 ALN 2 AUN 3 ALN 4 AUN 5
1 1 1 1 1 1 1 1414
2 1 1 1 1 1 1 %14
3 0 0 1 1 1 0.6 1414
4 1 1 1 1 1 1 %14
5 1 1 1 1 1 1 1414
6 1 1 1 1 1 1 1414
7 1 1 1 1 0 0.8 1414
8 1 1 1 1 1 1 1414
9 1 1 1 1 1 1 1414
10 1 1 1 1 1 1 1414
11 1 1 1 1 1 1 1414
12 1 1 1 1 1 1 1414
13 1 1 1 1 1 1 1414
14 1 1 1 1 1 1 1414
15 1 1 1 1 1 1 1414
16 1 1 1 1 1 1 %145
17 1 1 1 1 1 1 %15
18 1 1 1 1 1 1 %145
19 1 1 1 1 1 1 %145
20 1 1 1 1 1 1 %145
21 1 1 1 1 1 1 %145
22 1 1 1 1 1 1 %145
23 1 0 1 1 1 0.8 %145
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A1379 19 A1AIUIRRNLLN (1) TeduLLsziRuinwen sinuilunna i Fau syt

B4R
) AU N NANITALATIEH NANITNANTEUN
1 0.80 AN EANAN ARLAaN
2 0.77 AN LEANAN ARLAaN
3 0.73 AN lEANAN ARLAAN
4 0.56 AN lEia ARLAAN
5 0.58 AN lEim ARLAAN
6 0.64 AN lEANAN ARLAAN
7 1.00 N lEANN ARLADN
8 0.80 AN LEANAN ARLADN
9 1.00 AN EANAN ARLADN
10 0.73 AN bEANAN ARLADN
11 0.67 AN lEANAN ARLADN
12 0.68 N LEANAN ARLADN
13 0.81 AN EANN ARLADN
14 0.79 AN FANAN ARLADN
15 0.80 AN lEANAN ARLADN
16 0.80 N FANAN ARLADN
17 0.76 AN lEANAN ARLAaN
18 0.95 AN lEANAN ARLAEN
19 0.87 AN lEANAN ARLAEN
20 0.78 AN lEANAN ARLAAN
21 0.76 AN lEANAN ARLAEN
22 0.85 AN lEANAN ARLAEN
23 0.89 AN lEANAN ARLAAN

a o o [ = o % a a A v A
wuvilsziduineenisiiuiuinetiuidnFaulsviiunuiealan do i
ANNARAARDITENINNTRAIDNALTENNANY (Index of item-object congruence : I0C)
5211974 0.60 -1.00 tnuAniaandaainiul3vianun 23 de dA1aunaauunegszdng 0.56 -

1.00 wazHANANNITaTUTRMLILIA (Cronbach’s Alpha method) WL 0.90



A1379 20 ANPTANNARAAREITTIdN9Eia AR N TLRENNANA (Index of item-object

congruence : 10C) asiulsziduineznisinauiiuinaiugaeulssifliuinma
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ANAAWILE T2y

in ; ~ - S — 10C HANNIRANTALN
AUN 1 AUN 2 ALN 3 ALN 4 AUN 5
1 1 1 1 1 1 1 %14
2 1 1 1 1 1 1 %15
3 0 0 1 1 1 0.6 14
4 1 1 1 1 1 1 %15
5 1 1 1 1 1 1 %15
6 1 1 1 1 1 1 14
7 1 1 1 1 1 1 14
8 1 1 1 1 1 1 14
9 1 1 1 1 1 1 14
10 1 1 1 1 1 1 14
11 1 1 1 1 1 1 14
12 0 1 1 1 1 0.8 14
13 1 1 1 1 1 1 14
14 1 1 1 1 1 1 14
15 1 1 1 1 1 1 14
16 1 1 1 1 1 1 %15
17 1 1 1 1 1 1 %18
18 1 1 1 1 1 1 %14
19 1 1 1 1 1 1 %14
20 0 1 1 1 1 0.8 %14
21 1 1 1 1 1 1 %14
22 1 1 1 1 1 1 %14
23 1 0 1 1 1 0.8 %14
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F11999 21 ANBIUIARULN (1) aeduuutlsziiuineenisinnuilunseiuasulssidy

|
UNLTEIU
) AU N NANITALATIEH NANITNANTEUN
1 0.37 aunlEnald ARLAaN
2 0.58 AN lEa ARLAaN
3 0.56 AN lEa ARLAAN
4 0.58 AN lEia ARLAAN
5 0.50 AN lEim ARLAAN
6 0.52 N lEa ARLAAN
7 0.55 s léa ARLADN
8 0.58 s léa ARLADN
9 0.63 AN EANAN ARLADN
10 0.64 AN bEANAN ARLADN
11 0.66 AN lEANAN ARLADN
12 0.58 uunléa ARLADN
13 0.53 auunléa ARLADN
14 0.54 uunléa ARLADN
15 0.56 awunléa ARLADN
16 0.63 N FANAN ARLADN
17 0.48 M lEim ARLAaN
18 0.62 AN lEANAN ARLAEN
19 0.64 AN lEia ARLAEN
20 0.57 AN lEia ARLAAN
21 0.55 AN lEia ARLAEN
22 0.53 AN lEia ARLAEN
23 0.20 auunlEnald ARLAAN

a [ [ [ = v Y a o a a v A
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AL ANNANATINATIAN AN NANART ANANNNTD luN Uity mnsinanaans
nauEe wAqLTEI nauEe wAqlTeIY
1 7.00 20.00 8.00 22.00
2 10.00 21.00 9.00 17.00
3 12.00 26.00 11.00 23.00
4 9.00 21.00 8.00 18.00
5 11.00 24.00 7.00 24.00
6 8.00 30.00 12.00 23.00
7 13.00 31.00 5.00 24.00
8 9.00 22.00 8.00 17.00
9 11.00 27.00 12.00 22.00
10 9.00 28.00 11.00 21.00
11 11.00 25.00 10.00 22.00
12 14.00 28.00 5.00 15.00
13 11.00 23.00 6.00 16.00
14 15.00 26.00 12.00 21.00
15 10.00 28.00 11.00 24.00
16 15.00 27.00 9.00 23.00
17 13.00 25.00 12.00 23.00
18 13.00 26.00 15.00 24.00
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AL ANNANATINATIAN AN NANART ANANNNTD U Uity mnsananAans
nauEe WAQlTEI nauEe ISTE
1 5.00 4.00 7.00 9.00
2 6.00 8.00 10.00 9.00
3 8.00 14.00 7.00 13.00
4 10.00 8.00 3.00 9.00
5 6.00 9.00 6.00 9.00
6 12.00 14.00 9.00 14.00
7 5.00 20.00 8.00 20.00
8 8.00 15.00 8.00 14.00
9 10.00 20.00 11.00 20.00
10 12.00 21.00 11.00 21.00
11 10.00 11.00 8.00 12.00
12 8.00 18.00 10.00 10.00
13 11.00 13.00 11.00 13.00
14 13.00 16.00 8.00 14.00
15 12.00 20.00 7.00 20.00
16 10.00 13.00 10.00 14.00
17 14.00 23.00 9.00 23.00
18 11.00 16.00 14.00 14.00
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1 66.00 65.00 131.00 65.50
2 85.00 85.00 170.00 85.00
3 79.00 81.00 160.00 80.00
4 84.00 84.00 168.00 84.00
5 88.00 89.00 177.00 88.50
6 68.00 67.00 135.00 67.50
87.00 87.00 174.00 87.00

8 70.00 70.00 140.00 70.00
9 79.00 78.00 157.00 78.50
10 68.00 67.00 135.00 67.50
11 69.00 69.00 138.00 69.00
12 82.00 84.00 166.00 83.00
13 93.00 93.00 186.00 93.00
14 82.00 81.00 163.00 81.50
15 75.00 75.00 150.00 75.00
16 80.00 80.00 160.00 80.00
17 73.00 73.00 146.00 73.00
18 77.00 77.00 154.00 77.00
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1 66.00 65.00 131.00 65.50
2 85.00 85.00 170.00 85.00
3 79.00 81.00 160.00 80.00
4 84.00 84.00 168.00 84.00
5 88.00 89.00 177.00 88.50
6 68.00 67.00 135.00 67.50
87.00 87.00 174.00 87.00

8 70.00 70.00 140.00 70.00
9 79.00 78.00 157.00 78.50
10 68.00 67.00 135.00 67.50
11 69.00 69.00 138.00 69.00
12 82.00 84.00 166.00 83.00
13 93.00 93.00 186.00 93.00
14 82.00 81.00 163.00 81.50
15 75.00 75.00 150.00 75.00
16 80.00 80.00 160.00 80.00
17 73.00 73.00 146.00 73.00
18 77.00 77.00 154.00 77.00
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