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Abstract

This study was a research and development study with the following objectives:
1) to develop a physics instruction model based on STEM education approach to enhance
physics learning achievement, critical thinking, and adversary quotient of upper secondary
students; and 2) to evaluate the developed instruction model.

The research process was divided into five phases. The first phase was the study of
the current conditions of physics learning achievement, physics ability, critical thinking ability,
adversary quotient of upper secondary students, and physics learning management based on
STEM education approach. The second phase was the development of the instruction model.
The third phase was the pilot study try-out of the developed instruction model. The fourth phase
was the experiment with the developed instruction model. The research sample for the
experiment consisted of 80 Mathayom Suksa IV students in two intact classrooms of Kra Buri
Wittaya School, obtained by cluster random sampling. Then, one classroom was randomly
assigned as the experimental group; the other classroom, the control group. The employed
research instruments were physics learning management plans, a physics learning achievement
test, a scale to assess critical thinking ability, and a scale to assess adversary quotient. The data
were analyzed by multivariate analysis of variance (MANOVA). Finally, the fifth phase was
the evaluation and improvement the developed instruction model.

The findings were as follows: 1) the developed instruction model comprised 4
components: (1) the rationale; (2) the objectives; (3) the learning management process which
comprised 2 steps: (3.1) the step of creating problematic situations, and (3.2) the step of
instruction which consisted of 6 steps: identifying the problem, investigation of the problem,
formulation of hypotheses, decision making to select the hypothesis, producing the product, and
evaluation of the product; and (4) the evaluation of the instruction model; and 2) regarding
evaluation results of the developed instruction model, it was found that (1) the post-experiment
physics learning achievement of the experimental group students was significantly higher than
their pre-experiment counterpart achievement and significantly higher than the counterpart
achievement of the control group students at the .05 level of statistical significance;
(2) the post-experiment critical thinking ability of the experimental group students was
significantly higher than their pre-experiment counterpart ability and significantly higher than
the counterpart ability of the control group students at the .05 level of statistical significance;
and (3) the post-experiment adversary quotient of the experimental group students was
significantly higher than their pre-experiment counterpart quotient and significantly higher than
the counterpart quotient of the control group students at the .05 level of statistical significance.

Keywords: Instruction model, STEM education, Physics, Critical thinking, Adversary quotient
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EX]

Al NYUNAADI (N=40) NQUAIVAN (N=40)
1 =) v A U =) v A
ABUITHY naison noUTHU nadiseu
X S.D X S.D X S.D X S.D
o £ a ara J
HaTUgNINNMITEUINAANT(Ach) 13.03 3.32 24.70 3.13 1263 3.77 19.75 3.22
ANUANNTD UM IANDIININT U (Cri) 27.60 5.35 42.95 3.81 27.02  4.80 39.25 3.91
anuanIa lumswmygyuazrhiugilassa (AQ) 120.85 4.69 132.18 3.64 116.73 445 12483  4.26

HUELHA

1.
2.

Box™ test = 3.083, df = 44080.302, Sig = 0.815

Levene's Test : Ach : F=0.172, Sig = 0.680, Cri : F =0.001, Sig = 0.976,
AQ: F=2.500, Sig=0.118

Bartlett's Likelihood = 0.000, Approx Chi-square = 17.276, df = 5, Sig = 0.004

S91
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(3

§111)5 (Multivariate Analysis of Variance: MANOVA) w31 i ularudoanasfidivua'ld
iy Tohmsdinnzideyaiionadeuauufgin aainadanseil 4.14 Hams sz
WU tﬁ’tﬁlﬂi 124191AAE DA Pillai's Trace, Wilks' Lambda, Hotelling's Trace, Roy's Largest
Root uﬁﬂﬂﬁ’gﬁu’jmmuuméﬂmeewaﬁqu§w1amaﬁ&lu%«vﬁ\lam‘f ANuETelumsan
pg1eNINTUYIVLAzANVAE T TuMsnFyuazdTugldssa veangunaaseganIngu

A o [

auguediisdnyneananszay .05 doandesnuaunAgIui 1
A a 4 v A o £
MINN 4.14 Han13 1A 1RANNLsUsIvnDUrated ) sveInzLuLRABYRIHAT NN
nuMsEeuIniand anwansnlumsanedialiinsagnauazauannsn

Tumsmaguazihiugilassa uwunmunguiduuumsasulunsnaasiasa

Multivariate Tests Value F Hypothesis df Error df Sig.
Pillai's Trace .647 46.500 3.000 76.000 .000
Wilks' Lambda 353 46.500 3.000 76.000 .000
Hotelling's Trace 1.836 46.500 3.000 76.000 .000
Roy's Largest Root 1.836 46.500 3.000 76.000 .000

Tests of Between-Subjects Effects

Source Dependent Variable Type III Sum Mean
of Squares df  Square F Sig.
suuuy waé’fquémanﬁﬁﬂﬁmﬁﬁné(Ach) 490.050 1 490.050 48.514 0.000
MIaeN  AnuannIalumAne1siIN MM 273.800 1 273.800 18357 0.000
(Cri)
ANNAINIDIUMIINT Y 1080.450 1 1080.450 68.765 0.000
nazehfugilassn (AQ)
Error Ach 787.900 78 10.101
Cri 1163 78 14.915
AQ 1225 78 15.712
Total Ach 40794.000 80
Cri 136574.000 80

AQ 1323286.000 80
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U

1 (3

AaMaReAIULINAsVeIRazAIu50819'5 F9IN1INATO VR Univariate Test HaN13
NATOY WUN uamﬂmmmaaﬁizﬁ’u .05

1) ﬂzuuumaammwaﬁqu%mqmiﬁau%ﬁ\lf?mt?mmﬂ’cjwmmqqn'jw
nauAIANEENIITsdAYNNEDA fisza 05

2) ﬂzl,mumaﬂmmmmmmm“lumiﬁﬂaeinﬁ?mimqpmmmmjwﬂam
FINNNQUAIANE NN AN fisze 05

3) ﬂ:uuumaammmmamﬁa“lumim%muuazéhﬁuqﬂﬁiiﬂmmmju

[

Vlﬂﬁ@ﬁﬂ'ﬂﬂ’l”lﬂﬁllﬂ’lﬂﬂﬂ@fhﬂ wafhﬁ’mmmﬁﬁﬁsw U .05

P

auummwz Hni3 mmaamﬂamﬁimﬂam‘umﬁaauwﬁnammumﬂﬂawmu
ﬁnmaﬁaﬁwmwaﬁuqﬂ%manmmu%ﬁﬁma ANNAINID UM ARSI M ML
a \J v A L v =< =
anuansalumamdgyuazihfuglassavestinBauruisanfnmaeulas Nazuuu
a (% Qd = a ala ¢ a 1 Aa
magvaINadugNINIIMsBeuINWIna anuansalunmsaaedsilosayimmay
a T v A A T =)
anuannsalumamduazihifuglassa vasSeuganineuSeu
a A ) a 4 (%

MInadeUaNNAFINN 2 1HIN13AATIEHANNN T uIHaedI

a a 4

(Multivariate Analysis of Variance: MANOVA) mﬂ%’ium‘m@ﬁ@uﬁmmgm HANITAUATIEN

[ ! a J ' y a 4 J aa

HAAIAIAII19N 4.150aN133ATIEH WU 1HBTNIILHINAITDA Pillai's Trace, Wilks

. < ' : % Qe’

Lambda, Hotelling's Trace, Roy's Largest Root paadldifiuAzuNUIRA YD INE quUOgND

a ara s a 1 a a
NUMIEEINN T ﬂammmmiumsﬂﬂaﬂnﬁ3%13mmmuazmmmmﬁa“lumﬁmsm
wagihugilassn vesngunanesndsiougenhdeu suetuiisddynadansed o3

ﬁﬂﬂﬂﬁ@ﬂﬁﬂﬁuu@j}"luﬂ 2
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A a d (% A % £
M139% 4.15 wamsAaNzraNul s uatealsvesnzuuLmaveINadugN D
a ara 4 a ] a
NIMIFEINNENT anuasalunsfined I Y IVLAZANNTINNTD
lumsmrguazrhuglassa Suunaumsia (NouiTou — viaaisou)

YBAINFEUNGUNADIIUNIINARDINT

Multivariate Tests Value F Hypothesis df Error df Sig.
Pillai's Trace .899 226.717 3.000 76.000 .000
Wilks' Lambda 101 226.717 3.000 76.000 .000
Hotelling's Trace 8.949 226.717 3.000 76.000 .000
Roy's Largest Root 8.949 226.717 3.000 76.000 .000

Tests of Between-Subjects Effects

Source Dependent Variable Type III Sum Mean
of Squares df  Square F Sig.
OGITIEEY wa&’uqn‘émenm’%au’%mﬂﬁn& (Ach) 2726113 1 2726.113 261425  0.000
GRIEY AnuaEnNsalumsanedadl 4712.450 1 4712450 218.597 0.000
sy 1ae (Cri)
ANNEINIDIUMINT Y 2565.113 1 2565.113 145314 0.000

nazehlugilassa (AQ)

Error Ach 813.375 78 10.428
Cri 1681.500 78 21558
AQ 1376875 78 17.652
Total Ach 32003.000 80
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1 0.64 0.46 17 0.63 0.34
2 0.45 0.57 18 0.48 0.71
3 0.43 0.43 19 0.43 0.77
4 0.48 0.49 20 0.57 0.51
5 0.50 0.60 21 0.59 0.54
6 0.59 0.66 22 0.39 0.66
7 0.37 0.49 23 0.68 0.66
8 0.44 0.77 24 0.63 0.43
9 0.59 0.54 25 0.49 0.66
10 0.63 0.71 26 0.58 0.49
11 0.43 0.46 27 0.46 0.69
12 0.49 0.66 28 0.55 0.74
13 0.37 0.66 29 0.49 0.54
14 0.51 0.60 30 0.40 0.63
15 0.47 0.49 31 0.39 0.63
16 0.52 0.43 32 0.60 0.51
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