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The objectives of this research are as follows: (1) to compare the innovator skills of Grade 11
students between the creativity based learning group and the inquiry based learning group; (2) to compare
the innovator skills of Grade 11 students with the criteria set; (3) to study the student satisfaction on creativity
based learning of Grade 11; and (4) to analyze the process of developing innovator skills of Grade 11
students receiving the creativity based learning group. The samples consisted of 50 Grade 11 students in
the experimental group and 25 students in the control group). The research instruments included the
following: (1) lesson plan used with the Chemistry learning management plan on electrochemistry and
creative-based learning; (2) the lesson plan used Chemistry learning management plan on electrochemistry
that the inquiry-based learning; (3) Innovator skills assessment form; (4) satisfaction questionnaire for
creativity-based learning; (5) innovator skills observation form; and (6) innovator skills interview form. The
data were analyzed using mean, standard deviation, multivariate analysis of variance (One-way MANOVA),
and one-sample t-test. The research findings were as follows: (1) students using creativity based learning
had higher innovator skills than students using inquiry based learning and statistically significant at .01; (2)
after using creative learning management as a base, students had innovator skills higher than the crite ria of
70% was statistically significant at the .01 level; and (3) students receiving creative learning management
were satisfied with the overall learning management at a high level (M=4.16, SD=0.78) (4) The results of the
analysis of the innovative skills development process of students receiving creative learning management on
observations and interviews with students from the during and after the learning activities, it was found that
the students were interested and enthusiastic in learning. Students can develop more innovator skills and

were be able to innovate.

Keyword : Innovator Skills, Creativity-based learning
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Wewn9 1wt 2003

(Creswell,Plano

Wewnn9 et 2007

(Creswell and Plano

Wen1 N9t 2011

(Creswell and Plano

Wewnn9 et 2018

(Creswell and Plano

Clark, Gutmann, Clark) Clark)

and Hanson)

WULBEUNE WULNNTRELNE NG LULBEUNe LULBgUN
ANNANAL (Explanatory ANNANAL ANNANAL
(Sequential (Explanatory (Explanatory

explanatory)

sequential design)

sequential design)

LULANTIAATNAAL
(Sequential

exploratory)

WULINNTEN9AHA

(Exploratory design)

LUTIANTIARINANAL
(Exploratory

sequential design)

LULANTIAAINAAL
(Exploratory

sequential design)

wuunsaenulag wunsuwasuulas -
ANNANAL (Transformative
(Sequential design)

transformative)

WUUATUIY WUUMSISEUWIBY  WUUAIUINUTIAUNY
WU una na (Triangulation (Convergent
(Concurrent parallel design)
triangulation)

wuuguuugeuty  wuutdeuriuy wuutouriuy -
(Concurrent (Embedded design)  (Embedded design)
nested)

uuumsiaeuutas wumswaeuulas -
@:mmu(Concurrent (Transformative
transformative) design)

1 : Anuauazuilaggiann Creswell and Plano Clark, 2018, p. 59.
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NIAANIFUUSUULALLENEINANNT  1.44 0.51
nsReAnan nedansBaufuuLadeassAdugny 2,64 0.49
N3AANITEBSIULALEITINANS  1.32 0.56
nnsdaine nedansBaufuLLadeassAidugnu 2,64 0.49
n1sdpnIsEEuiiluL Auanzmanng 148 0.51
NNINARDY n1edAnsBEufuLLadeassAdugnu 2,68 0.48
N13AANTEEUULLALIANEMNANNE  1.88 0.60
nsaf1aAsatie nsdpnsEeuiiuuaieassAidugie 2,56 0.51

NPAANIEUSIULALEIEINANE  1.96 0.68
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N1331A37129 A N L 91 99 UNAINIALATY (One - Way MANOVA) H3M81az1atiANA
ATALATET Fadl
121 MenaRautTannaiasdy (Test of Assumption)
mmmmuﬁ@mmLﬁ@qﬁummmﬁmmzﬁmmLLﬂafﬂmuww@mmq
1A (One - Way MANOVA) Usngua s
1) NNINAFAL AN WNNUIRINNTNT AN WU T9UTIN Aael Box's
Test of equality of Covariance matrics W1 91 A1 Box's M = 7.335 F=2334 LAY
A1 p =.072 F9pn p > .01 LAAYIN WNTndAINLY 9L F9uTINTRITIN LA T UNIRNS

laun inmens@an e nen1F9AININ INHENITEAINA FNHLNIINARAILATIANTHENNT
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PUATIDLUAGIAITN 8

AN319 8 NNINAFAL AN LIRILNYIINT AN TUTIUIINIBINN B AN WWIRNT

Box's Test of Equality of Covariance Matrices

Box's M 7.335
F 2.334
df1 3
df2 414720.000
p 072

2) NINARBUAINNANNANRNUTTZNIN9AWU TR Aael Bartlett’ s
test of Sphericity WL31 A140 A Approx. chi Square = 26.615 LaZAN p = 0.022 TIAN
p < .05 Wuqn inErAaduudnng laud ineeniad@enlas inren1sAIAInN FnEenns

A9NF ANBENNIMANBILAZTINHEN1Ta5I9ATATN T MININ FEUNGNNARBITLNGNAILIAN
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= % 3 ¢ o ' o Qatﬂl ¢£I ¥ é/ ¥
HAMHNANNUTNURLUIIHUHAIATUNINANANTEAU .05 mﬂuiﬂmmmmnmmmmu

PNUAZIRLARIANTN 9

FN319 9 NNINAAaLANNANTUSIawNErAMITudaN sy udsinFIuNguAaasiL

NANAILAN
Bartlett’ s test of Sphericity
Likelihood Ratio 0.000
Approx. chi Square 26.615*
df 14
P .022

UuNELUR *p < .05

3) N1INAFBUAINNYINAUIBIFILUTAIN A28l Levene’ s Test of
Equality of Error Variance W91 ﬂqqmuﬂsﬂiqum@qVﬁn&zﬂﬁﬂ%ﬂuTﬂﬂ(P:Ooo,df1:1,
df2 = 48, p= 1.000) FNMEN1IHIANDNY (F=.073, df1= 1, df2 = 48, p= .789) %inuy
n19daing (F=.720, dft= 1, df2 = 48, p= .400) in®zn1InAand (F=.086, df1= 1,
df2 = 48, p= .771) wazin®zn194519mIadne (F=.000, df1= 1, df2 = 48, p= 1.000)
uanAnsfueenell i Ay neadadadulunadennaa ey fsannsninsmsy

Amulslsaungnils seazREnfInIIIg 10

F1974 10 NanadaUANLLsluesineeanmduwinnsszudninFaungun Ay

NANAILAN
Levene’ s Test of Equality of Error Variance
Aaulsmnu F df1 df2 p
1 finsennsidesle .000* 1 48 1.000
2. FinEANIRaAaN .073* 1 48 789
3. YINELN1ANR 720" 1 48 400
4. INHENIINAAA .086* 1 48 771

5. ﬁﬂE%ﬂW?ﬂ§WﬂLﬁ?‘@°ﬂ’]ﬂ .000* 1 48 1.000
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1.2.2 MSNARBUINAATIARAUANNAFIY
HANT9TIATIZAN L s saumasdaulsny N wud I Are SALRAT

v 1
assaulsmunaiifalnanuanaaiued1 9l e dN Aty n19aian s2Au .01 (Wilks'
Lambda=.017, F=523.165, df=5, p= <.001) A48 1:19094As1 T8 U AN AN AN
ARALERdFaulsRNEaa (ANOVA) 16 SananisitaszidayanudniinFaungunnaag
Al Yo o = 1y Iy - A o o v =
nlasunsdpnisFeufuuuainassAiduguivinseacaiuudnng Toun nisaenles nis
z o o v A 1 1 o a dl Y [ %3 al v
FIANDIN NNIAINA N1INAAEY WazN1TaFaLAsedN8ganNdNinEau ldnNsanNIsFeuiuLL

o o aaa o

Au@1zmAN R NN AATYNINARRETTEAL .01 TeaenRdeeiLANNATIW $EAZIRYA

AIBINTIN 11

F11999 11 HANNIAIZIINErANITudANgszud 1IN FIuNgNN AaeTUNGNAILIAN

wasnn3dnnnsEauslng l4ain MANOVA

Effect Multivariate test Value F Hypothesis df  Error df p
nau Pillai's Trace 983 523.165** 5.000 44.000 <.001
NAABY  \wjlks' Lambda 017 523.165** 5.000 44.000 <.001
uazng Hotelling's Trace 59.451 523.165%* 5.000 44.000 <.001
AUAN

Roy's Largest Root 59.451 523.165** 5.000 44.000 <.001
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Type Il Sum Mean
Source Dependent Variable df F p
of Squares Square
8n19 ﬂ’]’a“l,%'ﬂll‘l:ﬂ\‘} 12.500 1 12.500 48.701** <.001
IANT3 ﬂ’]i%\‘]ﬁ’m’m 21.780 1 21.780 79.200*  <.001
Goug NM9AINA 16.820 1 16.820  67.280* <.001
NITNANAN 8.000 1 8.000 27.273*  <.001
n13diaATaeNe 4.500 1 4.500 12.617** .001
Error nsiienle 12.320 48 257
N9RamaN 13.200 48 275
N19ASLNA 12.000 48 250
NIINAKDY 14.080 48 293
nn9af1aLpATaTne 17120 48 357
Total Matiesled 213.000 50
AsAaANDTY 231.000 50
n19AaNe 241.000 50
NI1TNAADY 282.000 50
nrasaATaTNg 277.000 50

NNEILUE p < .01

1.3 manslFauifisuinseanuiluwinng vasnisannaEauguuy
aseassAiugrununusisasas 70
HANITATITAITE UL HE AMTTUWIRNT MAIN1TAANNTEEUTILIL
afeassAldugruiuinasiieaay 7o ln1siaszianAuuL one sample t-test WU9N
pfsanunFeuldiunisdanisdaufunnainessedidugiu dnFouilineeaiudy
uinnsgandinuaifasay 70 atnad TudnAynieadafisziu 01 THun nandenles
(t = 3.356, p=.003) NMIEIAIDT (t = 5.511, p=<.001) N134UNR (t = 5.511, p=<.001)
n1InAaas (t = 6.091, p=<.001) WATNNIA5N9LATRUNE (t = 4.540, p=<.001) ?ﬁlmﬂmmﬁmﬁu

ANNAF FUALLDEIAAIANTG 12
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FIN9 12 NANNIRATEIINEEANITudRNITR N FEUNAIN 194NN U LY

aiaassAiugulneld4atia one sample t-test

Test Value = 2.1

70% Confidence

Interval of the

Difference
p (2- Mean
t df Lower Upper
tailed) Difference
ﬂWTL%'ﬂNI‘EN 3.356** 24 .003 .34000 2327 4473
ﬂ’]ﬁ‘l;l{iﬁ’m’m 5511 24 <.001 .54000 4362 .6438
n19RaLNA 5511 24 <.001 .54000 4362 6438
N1INAAD 6.091* 24 <.001 .58000 4791 .6809
n13aF1aATRLNE 4.540" 24 <.001 46000 .3527 .5673

NNIEILTR **p < .01
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= v
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5. anelnifiseupdulinassid GEuaa) 194
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8. nsxmeAdle 1ty
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NSNARBY
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< v & Y o [ a & '
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3) dnseuvinlunud 3 5es nsyumgliihuaznsvilanegliusans
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