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nasandaniszenlealigefianssnnis Banadinenans Inelénsaewundn

sanfiunst#ilaymniiugmm uay STEM Education

, ANHARRINETIA AN TUNNT S e HANOVIENNIN1TEYY
" ADUEEN | NANEW | NeuUEYN | WAEEN | 1auEes | BaEeu
put 1-13 insinideniitiananlunnsBaugs
1 12 18 49 94 12 24
2 10 14 60 100 16 27
3 16 20 59 80 10 26
4 13 20 47 84 16 23
5 14 20 48 91 13 19
6 14 20 45 82 10 14
7 13 19 51 93 9 18
8 1 17 57 89 16 23
9 8 16 55 87 9 20
10 8 18 45 78 21 26
11 13 20 52 88 18 23
12 11 16 51 74 16 24
13 10 17 44 86 18 23
A 14-25 i @euiifieaaniunis Beulamnans
14 1 17 53 83 21 29
15 14 21 58 92 18 22
16 14 23 44 82 15 26
17 13 20 48 89 17 26
18 12 23 41 76 16 25
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1519 25 (518)

, ANHARRINETIA AN TUNNT S e HANOVIENNIN1TEYY
" AauEes | NaNEeN | fauEes | MA@ | NeuWEEd | WagEeu
19 1 18 52 76 21 28
20 10 18 58 84 16 29
21 16 21 43 76 18 28
22 10 16 57 80 15 27
23 14 17 44 88 15 19
24 15 18 43 79 20 29
25 13 19 39 80 17 29
ATl 26-38 iiwinBeufifienanunis o
26 8 17 49 69 15 20
27 15 20 56 83 15 26
28 1 16 45 74 6 20
29 13 18 40 70 9 17
30 13 18 41 83 15 21
31 10 19 57 77 9 18
32 14 20 61 81 14 26
33 1 21 44 72 16 23
34 14 20 46 74 il 23
35 1 16 40 75 21 28
36 12 15 56 100 9 17
37 15 21 55 77 15 19
38 14 18 46 78 8 18
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1. NAN1FANIFBUANNFF T 2

ANARESNNTIA AlRSUN19TANIsBENsMetatansTun1sBeuAtinans
Tnalinnssenuuudiasondunisiamudugiu uay STEM Education aawsiniEessdi

NpgNANETTT 1 navEaugendnenizen

1.1 neaaudannasiasdulunis Eaann (t—test)

One-Sample Kolmogorov-Smirnov Test

precreativity | postcreativity

N 38 38
Normal Parameters® Mean 12.29 18.55

Std. Deviation 2.142 2.101
Most Extreme Absolute .156 149
Differences Positive 121 130

Negative -.156 -.149
Kolmogorov-Smirnov:Z .963 .920
Asymp. Sig. (2-tailed) 312 .366

a. Test distribution is Normal.

9ndiayadnesin wudn AzuNKiEUEEULALYAYEENYBIFLUTANAR
v ¢ A v @) % a g 1 . dl 1 )
NIWHIIA Mﬂfﬁﬂimwmwmj@LﬂmmuTmﬂﬂm #9991nAT Sig. ANINNT1 .05 duluans

Foanasiadiueasnis Faaa t—test HAHudannasiioedn



238

1.2 NINAFAUAN t (t-test for Dependent Samples)

Paired Samples Statistics

Mean N Std. Deviation |Std. Error Mean
Pair 1 postcreativity 18.55 38 2.101 541
precreativity 12.29 38 2.142 .348
Paired Samples Correlations
N Correlation Sig.
Pair 1 postcreativity &
38 576 .000
precreativity
Paired Samples Test
Paired Differences
95% Confidence
Std. Interval of the
Std. Error Difference Sig. (2-
Mean [Deviation| Mean | Lower | Upper t df | tailed)
Pair postcreativity —
6.263| 1.955 317 5.621 | 6.906 [19.752 37 .000
1 precreativity

9ndayadnedin wudn A1 Sig. = .00 uaaedn dnEeRAEERAfgaianTTy

nsBauadiamans lastinssenuuuilasaniumsEdaymidugiu uaz STEM Education

HATUNUANNANTINIRTIA NASEENgeNdnNawEey atslided Ay aliavnseay .05
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ANgEuNNs B ARSUNs9An1s BensdernianssnnisBanndinmeans

Tnalinnssanuuuidinsondunistdamidugiu uay STEM Education aawsiniEesdi

NogNANETTT 1 navEeugendnenize

2.1 agavuiannaiaedulunis aaR7 (t-test)

One-Sample Kolmogorov-Smirnov Test

prehappylearning | posthappylearning

N 38 38
Normal Parameters® Mean 49.45 82.21

Std. Deviation ©.488 7.676
Most Extreme Absolute 123 .092
Differences Positive 123 092

Negative -.120 -.063
Kolmogorov-Smirnov Z 761 567
Asymp. Sig. (2-tailed) .609 .904

a. Test distribution is Normal.

9ndayadinefin WUIN ATUUUABUEEULATNAIEENYBIFLLTAINGY
TunnsBeu finnsnszansvesdeyadnuuulfelnd Segennen Sig. finanndn .05
Fnluansdeanasdesdinansns¥ata t-test Wl Audioanandeodin

2.2 NNINARBUAN t (t-test for Dependent Samples)

Paired Samples Statistics

Mean N Std. Deviation [Std. Error Mean
Pair 1 posthappylearning | 82.2105 38 7.67642 1.24528
prehappylearning 49.45 38 6.488 1.052
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Paired Samples Correlations

N

Correlation

Sig.

Pair 1 posthappylearning &
38

prehappylearning

414

.010

Paired Samples Test

Paired Differences

95% Confidence

Interval of the

Std. Sig.
Std. | Error Difference (2-
Mean [Deviation] Mean | Lower Upper t |df [tailed)
Pair posthappylearning
1T - 3.27632E1|7.73352(1.25454(30.22121|35.30510]26.116|37| .000
prehappylearning

9ndayadaed wudn A1 Sig. = .00 uaAedn HNEERAEERARYATaNTINAIT

Ganupdinrnans lnalinsasuundasaniunistitiagmuiug uaz STEM Education

a =\ v A ! ! = 1 a o/ o o/ AAAI o/
NﬂZZLLuuﬂQWN’QﬂTHﬂ'T‘jLﬁEIH NAILTEHUIINIINDRIIEH DEWNHHYNIAYNWIOANTEAY .05

3. NAN1IAIIEBUANNFAFUTIBT 4

@ £ a APy o o = v v a 2
NNNNQWﬁWqQﬂ"I‘iLiﬂu VITWTUﬂ"I‘iWﬂﬂ"ﬁLﬁﬂugm’]ﬂﬁ@ﬂ@ﬂﬁ‘iﬂﬂqiﬁﬂu

adimenans InalinnssenuuuidnsaniunisEilgmdugim uay STEM Education

o/ =1\ 2; o/ = AI o/ = 1 1 a
AAINUNFEUTUNTEHANWTN 1 NAILTEUIINTINBULIEN



3.1 agaUtannaesfuluns aaRT (t-test)

One-Sample Kolmogorov-Smirnov Test

preachievement

postachievement

N
Normal Parameters® Mean

Std. Deviation

Most Extreme Absolute
Differences Positive
Negative

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

38

14.63

4.043

194

A1

-.194

1.197

114

38
23.24
4.083

145

102
-.145
897

597

a. Test distribution is Normal.

<

9NEIYAI AN WUIT ASUUUNBUEEULATNAIREUIDIFIUUINARNENT

= =y o < ¥ A = 1 . Py '
NMINNT1T583 Nﬂ’]‘jﬂi?.i@’m"ﬂﬂ\‘]?lﬂﬁjﬂL‘UMLLUUTV’]\?‘Uﬂ@ %ﬂ@@qﬂﬂﬁ Sig. 1I¥1nNI7 .05

=1 Y ¥ 1% Y aa 1 ¥ ¥ ¥
Lﬂu\tﬁmﬁﬂ"ﬂﬂﬁﬂ@ﬂLﬁ@ﬂﬁ]uﬂﬂﬂﬂ’]‘ﬁ%’ﬂﬂ@ t-test TNNWﬁHﬁ@Wﬂ@QLﬁ@GWH

3.2 NITNARBUAN t (t-test for Dependent Samples)

Paired Samples Statistics

Mean N Std. Deviation [Std. Error Mean
Pair 1 postachievement | 23.24 38 4.083 .662
preachievement 14.63 38 4.043 .656

241
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Paired Samples Correlations

N Correlation Sig.

Pair 1 postachievement &

38 Al .000
preachievement

Paired Samples Test

Paired Differences

95% Confidence

Std. Interval of the Sig.
Std. Error Difference (2-
Mean | Deviation | Mean | Lower | Upper t df | tailed)

Pair postachievement —

8.605( 3.089 501 | 7.590 | 9.621 [17.172|37 | .000
1 preachievement

=

9ndayadnedin wudn A Sig. = .00 uanedn dnEeRAGERAfggaianTTy
naBauadiamans IngtinassenuuuilaseniumsEdaymudugiu uaz STEM Education
a o £ = o A P =2 oA o o aa
HATUNUNAANENTNNATEEE MasFaugendnenten adnaliiedAyn1eaia
fiszeiu .05
4. HANIIANITFDUNNNAFIUIDN 5

ANHAREE1FTIA ANHADIHNNTEEN UATNATNgVENIIN19 BN NAIIFSUNS
Fan1sBendfasgafanssnnisBewatiamans lnalinsseuuuu@asantiuns#ioym

fiugnu uay STEM Education 1paiinGemdiseninenliy 1 AfdwaafunisEuuuansiig

14 (g9 UIUNAN UATAT) UANFNINY
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4.1 naraudannaadesfiu
4.1.1 neaeudannasdasiufaatiunisuenuesuulAsnfeasdiayanans

fiauile (Multivariate Normality Distribution)

One-Sample Kolmogorov-Smirnov Test

precreativity |prehappylearning| preachievement

N 38 38 38
Normal Parameters® Mean 12.29 49.45 14.63

Std. Deviation 2.142 6.488 4.043
Most Extreme Absolute 156 123 194
Differences Positive 121 123 11

Negative -.156 -.120 -.194
Kolmogorov-Smirnov Z 963 761 1.197
Asymp. Sig. (2-tailed) 312 .609 114

a. Test distribution is Normal.

k4 v I 1

9ndayatnedin wudn A7 Sig. HANINNTT .05 UERNTIATUHKAILLS
AMNARRENETIANAUELN ﬂﬁﬁN@j“ﬂTuﬂﬂ’iL%ﬂuﬁﬂuL%Elu LL@iNﬂﬁNi}VI%‘VlNﬂ’ﬁﬁﬂu
AanEeuiinnsusnuesifilfeng Sadullandannaaisdueasnis¥adnsoants
AATIZAAIHITUTIUNNLALT (One-way ANOVA)

4.1.2 NaFaUInanaddagfi g N UATTNANNRE2DIAILUSATNINADIAT

KMO and Bartlett's Test

Kaiser-Meyer-0lkin Measure of Sampling

420
Adequacy.
Bartlett's Test of Approx. Chi-Square 53.018
Sphericity df 15

Sig. .000
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9ndayadnedin wudn A1 Sig. = .00 uaasdn AulsiseuFaiANNENALE

Fofiuluasdannandadiuaasns¥aas One—way ANOVA waz One-way MANCOVA

4.1.3 NAFDUIBANAILT DIAUIBINITWINARIBINAENFAITNLLTLFIIH

Box's Test of Equality of Covariance Matrices®

Box's M 13.305
F .969
df1 12
df2 5.848E3
Sig. 476

Tests the null hypothesis that the observed covariance
matrices of the dependent variables are equal across

groups.

a. Design: Intercept + group

9ndeyainadiu wudt A1 Sig. #1nn91 .05 waRedn FaulsisauAal
WEBNFAMNLLTUT9 NG FadulUandannasdesdiuaasnis Eanaafiniagwt

AIHILUTLTIU

4.2 379 One-way ANOVA BNARELAITHLANFANIBIALLUUADWIZY

! o A Ldld a P=1 s
FendnainBenfiiennf un1aEen g9 Unans wazen

Test of Homogeneity of Variances

Levene

Statistic df1 df2 Sig.
precreativity 258 2 35 774
prehappylearning 1.574 2 35 222
preachievement 4.050 2 35 .026
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ANOVA
Sum of Mean
Squares df Square F Sig.
precreativity Between
6.181 2 3.091 .661 523
Groups
Within Groups 163.635 35 4.675
Total 169.816 37
prehappylearning Between
49.805 2 24902 578 .566
Groups
Within Groups 1507.590 35 43.074
Total 1557.395 37
preachievement Between
153.002 2 76.501 5.926 .006
Groups
Within Groups 451.840 35 12.910
Total 604.842 37

FINATINNUIT A1 Sig. = .01 WNFILUT LAPNITAZUULADWEEURAMHIANFN
fuptnalilpdAynadian .05 Wadunisadasudsunsndeniiacinananisula

ﬂ')’]wflm’m"ﬂ@\mﬂﬁLﬁ@@’]ﬂﬂ"l‘iﬂWN@GT‘%ﬁ@ﬁ’Vﬂ‘EiNﬂ’]‘iL%ﬂumﬁmﬂﬁﬂm‘g Taal¥niaman

[
o o

woudasaniunistEdeywndugiu uaz STEM Education auidedsdnauledentiadn
One-way MANCOVA Tunsimsnziifienasaumnsuuansiaesasuuunasdeutudouls

ansiasiall

4.3 nAIELU NAFBUAIUUTANANNAREEWETIA A TuNI5EeY

LATHARNGNEN9NTSEEN niew o Milnal#adf One-way MANCOVA
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Descriptive Statistics

group Mean | Std. Deviation N

precreativity hight 11.77 2.386 13

medium 12.75 1.960 12

low 12.38 2.103 13

Total 12.29 2.142 38

prehappylearning hight 51.00 5.385 13

medium 48.33 6.959 12

low 48.92 7.228 13

Total 49.45 6.488 38

preachievement  hight 14.15 3.913 13

medium 17.42 2.234 12

low 12.54 4.215 13

Total 14.63 4.043 38

Multivariate Tests

Value F Hypothesis df | Error df Sig.
Pillai's trace 326 2.203 6.000 68.000 .053
Wilks' lambda .687 2.268¢° 6.000 66.000 .047
Hotelling's trace 436 2.327 6.000 64.000 .043
Roy's largest root | .388 4.399P 3.000 34.000 .010

Each F tests the multivariate effect of group. These tests are based on the

linearly independent pairwise comparisons among the estimated marginal

means.

a. Exact statistic
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91NAN3N A Wilks'lamda ##1 Sig. = .05 uanedn aAnadeased aaugaly
2 o £ 2 e A A ) 2
N19BW UASHATNGNEN9NTTEEN 39 NTINBeuATfanaf un19Bew g9 Uunans uas

pA

a1 AlFSuNsausiaagpfianssnnsBanadineans laelnisaeuuuudasaniunisli
@ . i o 1 o o o aad o v o
oy ugiu uay STEM Education usnsinsinagitiadnAgynieafififissdu .05 §idy
fpanananulusneazduednee(Udn duendinsgiiazdaulsaue: inamilaniumse
! o/ = 1 o/ ‘?/I VA o/ R a ¢ = = o = o/ 2
uanensiuEal Augaseausninsilsaudisudaulsasiiazdaulsnn Tna b

NEH One-way ANCOVA

4.4 Apsziddeudieudaudsnnafiavdautsnd laead@ One—way ANCOVA
4.4.1 AAEEU NARAUAILUIATHANNARRENAGTA Aaadif
One-way ANCOVA
Descriptive Statistics

Dependent Variable:postcreativity

group Mean = |.Std. Deviation N
hight 18.08 1.977 13
medium 19.25 2.340 12
low. 18.38 1.981 13
Total 18.55 2.101 38
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Tests of Between-Subjects Effects

Dependent Variable:postcreativity

Type Il

Sum of Mean Partial Eta| Noncent. | Observed
Source Squares | df | Square F Sig. | Squared |Parameter| Power®
Corrected

57.614° | 3| 19.205 | 6.173 | .002 353 18.518 .941
Model
Intercept 148.279 | 1 |148.279 (47.660( .000 .584 47.660 1.000

precreativity 48.469 [ 1| 48.469 |[15.579( .000 314 15.579 .969

group 3.433 2 1.716 bh2 | .B81 .031 1.103 134
Error 105.781 34| 3.111
Total 13243.000 (38

Corrected Total | 163.395 |37

a. R Squared = .353 (Adjusted R Squared = .295)

b. Computed using alpha = .05

dl a al =9 ! P . 1 o/ a P a
LN@W@’T‘EM’TL@WV"IWT‘L&T‘I’]’?L’?EH WL HAT Sig. = .58 EANITUNLTHWHATIHAA

a398994 Husneine g9 fisd Ay safifnissdy .05 wasiidadafivinn1saaey

AM89RS (Post Hoo) TanisiimsnziBaudiouiiuaag faaadid Scheffe’



Post Hoc Tests

Multiple Comparisons

249

postcreativity
Scheffe
Mean 95% Confidence Interval
(1) group  (J) group |Difference (I-J)| Std. Error Sig. Lower Bound | Upper Bound
hight medium -1.173 .840 387 -3.32 .98
low -.308 .823 .933 -2.41 1.80
medium  hight 1.173 .840 .587 -.98 3.32
low .865 .840 .593 -1.28 3.01
low hight 508 .823 .933 -1.80 2.41
medium -.865 .840 593 -3.01 1.28

= o A @ '
T‘Hﬂ’]’iL’iﬁl&ﬂﬂﬂuﬂL’iilumu’iqil@ WU

WHEVNAFNDUAITNLANFNUBIATRAYANNAAFEINTTA TILUNATNLTAAR

' o A

91 UNLIEN

Aild a = ! o/ a a2
WNL@WﬂGITHﬂ’I’ﬁL‘SFJH@I’TQﬂH HATTHAR

o/

83198957 HunnenafiuaenaililaaAnyn1eadifngzsy .0

o

o A Aild a
HHAB UNLIHRNIHLTEARBG

=1 A a v ' 1 1 o o A 4'4 al =
T‘Lflﬂ’T‘jLﬁ?_lu’é;I\‘l Nﬁﬂ’]&lﬂﬂﬂﬁqflﬂ‘jiﬂ\fﬂLLG]ﬂGI’Nﬂ‘LIHﬂLiEIHV]NL@@ﬂm?ﬂﬂ’ﬁlﬁﬁuﬂquﬂ@"lﬂ

LAZAN
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4.4.2 AIBIW NAFBUSIIUUTAINANNGD IWN19 B FopaEi

One-way ANCOVA

Dependent

Descriptive Statistics

Dependent Variable:posthappylearning

group Mean | Std. Deviation N
hight 86.62 7.113 13
medium 82.08 5.351 12
low 77.92 7.994 13
Total 82.21 7.676 38

Tests of Between-Subjects Effects

Variable:posthappylearning

Partial

Type Il Sum Mean Eta Noncent. [Observed
Source of Squares | df | Square F Sig. | Squared [Parameter| Power®
Corrected Model | -765.294¢ 3 1255.098 [ 6.129 |.002| .351 18.388 .939
Intercept 2270.839 1 [2270.839|54.564|.000| .616 54.564 | 1.000
prehappylearning]l 273.895 1 1273.895|6.581].015] .162 6.581 .703
group 392.052 2 [196.026 | 4.710 |.016]| .217 9.420 751
Error 1415.021 | 34 | 41.618
Total 259006.000( 38
Corrected Total 2180.316 | 37

a. R Squared = .351 (Adjusted R Squared = .294)

b. Computed using alpha = .05
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EeRa1sanaR (unngEew wudn Jen Sig. = .02 uaasdinGeuiannge
2 P oA o o and o & 9y A Lo
TunnsBeuuansneiued il dndgmieadianasdu .05 e linsiudnfiaauanstoii

! ! o/ = dld al = = é I ¥ Y = o
ﬁzﬁqqdﬂ’@ﬂuﬂﬁﬁu'ﬂ}lL@G]V"I@]Gfuﬂ"l‘jﬁﬁu N 1IUNA NIBA T‘LA@TWU’N NIFEIINTINTT

NAFDUNILNAS (Post Hoc) Tﬂﬂﬂ"l‘imﬂ‘i"lzﬁm%ﬂmﬁimLﬂuﬁ"lil@' fae iR Scheffe

Post Hoc Tests

Multiple Comparisons

posthappylearning
Scheffe
Mean 95% Confidence Interval
(1) group  (J) group |Difference (I-J)| Std. Error Sig. Lower Bound | Upper Bound
hight medium 4.532 2.781 278 -2.58 11.64
low 8.692" 2.725 01 1.73 15.66
medium  hight -4.532 2.781 278 -11.64 2.58
low 4.160 2.781 338 -2.95 11.27
low hight -8.692" 2.725 011 -15.66 -1.73
medium -4.160 2.781 .338 -11.27 2.95

*. The mean difference is significant at the 0.05 level.

HDVABLAMHLANANYBI AR AN TS EEW STULNATNIAAAR
P o A @) ! ! C— A st a P ! o A
naBewresinBaudusnag wudn snBeuifieand unsBeusiieii faegiunis
= ! o/ i S o/ o o/ AAAI o/ o ! v 1w A Ad =S
Benuuaneneiu adeiileddemeaiiinissiu .05 41w 1 g Gun sinBeuiifieandity

=9 s ! o/ =\ 4‘4 al =9 ‘I’
NIILIEHGN mfmzgﬂsfumﬂ‘mugqm’mmﬁﬂuwuwmmm?ummwum
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o/ o/ o/ A‘ v aan
4.4.3 AA9ALN VI@NT‘J‘UW}LLﬁﬁW’]NNﬂ’NNﬂ‘VIﬁWWQﬂ’]ﬂ%EH AILNDG

One-way ANCOVA

Descriptive Statistics

Dependent Variable:postachievement

group Mean [ Std. Deviation N
hight 22.31 3.660 13
medium 26.42 3.147 12
low 21.23 3.678 13
Total 23.24 4.083 38

Tests of Between-Subjects Effects

Dependent Variable:postachievement

Type Il

Sum of Mean Partial Eta] Noncent. | Observed
Source Squares | df{ Square F Sig. | Squared |Parameter| Power®
Corrected Model|] 343.461° | 3 | 114.487 |14.237| .000 Rolovs 42.712 1.000
Intercept 422724 | 1 | 422.724 {52.569| .000 .607 52.569 1.000
preachievement| 158.587 [ 1 | 158.587 [19.721| .000 367 19.721 991
group 31.595 | 2 [ 15.797 | 1.965 | .156 104 3.929 378
Error 273.407 34| 8.041
Total 21135.000 | 38
Corrected Total | 616.868 |37

a. R Squared = .557 (Adjusted R Squared = .518)

b. Computed using alpha = .05
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dl o a =% ! A . ! o/ A a
LN@W@W?M’TL@WQWT%ﬂW‘iL‘i%IH WL HAT Sig. = .16 LEANITUNLTEUN

aan

o/ Q{ = 1 U o/ ] = o/ o o/ dl o/ VA o/ o/ ¥ O
WNNNQWﬁW"Nﬂ"I‘iL‘iEIuTNLLG]ﬂG]"I\‘iﬂuﬂ?;I"I\‘iN‘IAEIZ\T’]ﬂinNNﬂ@WﬁZ(ﬂ‘LI .05 LL@Z@Q"VHE\?T@‘W"I

ASNAFDUNIYARS (Post Hoc) T@ﬁm‘ﬁmm:ﬁm‘%ﬁuLﬁﬂmﬂuﬁﬂﬁ@' fae i@ Scheffe’

Post Hoc Tests

Multiple Comparisons

postachievement

Scheffe
Mean 95% Confidence Interval

(1) group (J) group |Difference (I-J)| Std. Error Sig. Lower Bound [ Upper Bound
hight medium -4.109" 1.406 022 -7.70 -.51

low 1.077 1.378 739 -2.45 4.60
medium  hight 4,109 1.406 .022 51 7.70

low 5.186 1.406 .003 1.59 8.78
low hight -1.077 1.378 739 -4.60 2.45

medium ~5.186 1.406 .003 -8.78 -1.5¢ |

*. The mean difference is significant at the 0.05 level.
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