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Abstract

This study was a research and development study with the following objectives that
were to develop an integrated STEM education approach in order to promote the nature of
science understanding, creative thinking in science and productive ability for lower secondary
education student in state university demonstration school; and to evaluate the integrated
STEM education approach in order to promote nature of science understanding, creative
thinking in science and productive ability for student for lower secondary education students in
state university demonstration schools. The research processes were divided into five phases. The
first phase was the study of the integrated STEM education approach for student of junior high
school at demonstration school, the ability according to the standard of integrated STEM
education approach of student, the quality of student at the end of secondary school, nature
of science understanding, creative thinking in science and student productive ability. The
second phase was the development of instruction model. The third phase was the pilot study
try—out of the developed instructional model. The fourth phase was the experiment with the
developed instructional model. The research participants for the experiment consisted of 60
grade 9 students in two groups for lower secondary students in state university demonstration
school, obtained by cluster random sampling. A classroom was then randomly assigned as an
experimental group; another classroom was as a control group. The employed research

instruments were learning management plans, a nature of science understanding test, a creative
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thinking in science test, and an assessment of students’ productive ability. The data were
analyzed by using the mean, standard deviation multivariate analysis of variance (MANOVA)
and t-test. Finally, the fifth phase was the evaluation and improvement the developed instruc-
tional model. The findings were as follows: the developed instructional model comprised 4
components: 1) the rationale, 2) the objectives, 3) learning management process of instruction
which consisted of 5 steps: problem identification, creation, assessment, explicit-reflective
approach and follow up, and 4) the evaluation of the instructional model. Regarding evaluation
results of the developed instructional model, it was found that students in the experimental
group after experiment had higher understanding in nature of science and scientific creative
thinking than those before experiment and the control group at the significance level of .05.
Students in the experimental group had higher productive ability than 60 percent criterion at

the significance level of .05.

Keywords: Instructional model, Integrated STEM education approach, Nature of science,

Creative thinking in science, Productive ability
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R R FTS IR ST bt ™S shanagay Value F Hypothesis df ~ Error df  p-value
Pillai's Trace 0.581  39.554 2.000 57.000 .000
Wilks' Lambda 0.419 39.554 2.000 57.000 .000
sUnuuNIRO® X
“ Hotelling's Trace 1.388 39.554 2.000 57.000 .000
Roy's Largest Root 1.388 39.554 2.000 57.000 .000

‘HodAnshanszay .05
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M1919 2 Namﬁme:ﬁmmuﬁsﬂimiwﬁaLLﬂswv;mwaaﬁsiumamaﬁﬂmmam? (Nos)

LaTANNAAFINETIANIIINGIAFAT (Cre) ITWININFUNARBINUNFUAILANNAI

nIINanad
Source Dependent Variable SS df MS F p-value
Nos 6.926 1 6.926 71414 .000
sUkuuNIRaH X
N Cre 638.634 1 638.634 13.844 .000
Nos 5.625 58 .097
Error
Cre 2675.527 58 46.130
Nos 138.254 60
Total
Cre 23070.428 60

‘WodAnIshanszay .05
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2. ANUANZENVIRIU =AW 6.337
ﬂ’J‘]Jﬁ]&l 30 7.50 2.33
. . NARDI 30 3.33 0.47 .
3. ANNAARIIIRTIA 8.078
ALAN 30 2.33 0.47
5 B NARDI 30 3.83 0.37 .
4. MIFTNRINUETD 7.968
QIRMLEY 30 2.33 0.95
N\ 30 712 0.63 .
et 7.405
ALAN 30 5.04 1.40
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1. anuinmeinnmaailainannnidnmdangniaisisuma 130 046 173 044 -4709
v a 3 & o A o a
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wangulndanaiuayuet s aANHIUAZIADIWE
3. nguaznnefiduanuineinomaninfenudunusnuud o
oA ' a_ _a = cd a X oA
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usziduwailasluasan i ﬁﬁﬂﬁ’uaap‘ﬁm’ﬂﬂm‘luﬂﬁ‘l"ﬁﬂ’nujm’ﬁan
3Lﬂsn:v§ashoﬁm@]waLﬁaﬁ'mmﬁaﬁ'aﬂusluﬁaoslmLéaamﬁoﬁ%aﬁﬁwﬁ 063 055 163 049 -9.327
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A A A
1SaslaSaanila
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B . .. . fau3n nadLIHn
U LAUANMNUAARIT NI TIAN NINLATA T — — t
X SD X SD

1. MIAAAEDY 15.40 4.27 21.00 8.1 -7.349
2. mifadangu 14.86 3.55 21.00 6.73 -9.595"
3. MIAas5Y 15.33 4.45 21.10 8.05 -7.464
4. M3faaziduanaa 16.16 6.55 2253 8.66 -10.684

Rty 15.44 463 21.40 7.76 -9.750"

N = 30, ‘wdaynesiianszay .05

3) HaMINAFELFNNATINGEN 3 - AzuNMARBTEIANNTNITAMIUNTANN
Javldnasauaundgiunisisolasliniine-  wanIsugindunmeivesaz 60 atnaiiin-
q0U one sample ttest lumawSuifisuaa  §1emnaaianszey .05 aaiwanniIne-
wandizasnzunmafonanTouiuinme  seuaNuAguivaoandauazniullousund-
Fouaz 60 VBIUNTHUNFUNANEI HANTIAEY g1udof 3
(1374 6) LENIIN ﬁnt‘%‘yumjumaaaﬁl"ﬁgﬂ-

LUUMIREUMIFaRAULWIAAYTINNTRE- 8Nl 8K
Wndnwudaduaiuanuitlassumavas EﬂLmumn‘%wmmauﬁw@mi‘fuﬁ
Anmaed mufasiIFIIEMIInenmaed  snsmefiinainnidnes duat nouj

LRZANEINITOABHRANTNYBIBNLT U LIAALRZINWIFBNLINLITDY 817 Joyce and

A1519 6 LWFBuisuaNNLANANIY aaﬂzLmumﬁwsé’aﬁymaaﬁfﬂﬁﬂumjumaaaLﬁ §INUANY

AT UNEANINRIRNS U lauTsUALIN M Ta IR 60

B L .. nadlIHn
dazlauanuaNITnauNEanwuasinis e k — t
X SD

1. anuaannlunsaiaislssfeg 12 1083 0.1 -50.200°
2. ANumINzaNYaIRITE A 12 10.50 1.13 -41.905
3. auAnaasdndlunany 4 3.33 0.47 -181.255'
4. masinarussasouseaduldanuiwuana 4 3.83 0.37 -222.047"

39 8 7.12 0.63 ~104.041"

N = 30, ‘wdaynesiianszau .05
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