A aa ¢ o Aa ¢ a 3 = A o o £ A a aa ¢
YOAHHUNUD ﬂﬁ‘W(ﬂluTg‘lJLL‘lJ‘]JﬂﬁﬁﬁluT‘lﬁﬂﬁ@nﬂJL!‘H’JﬂﬂﬁZW]NﬁﬂHWL‘WFJWGJJUWNﬁﬁﬂJ’qV]‘ﬁ“VlNﬂﬁLifJu’JGmWﬁﬂﬁ

anuansalunmsfaegniInsugatazanuansa lumawdsyuazdhiluglassa

Fl
v A @

vouinissuruaiseudAnynoulate

ya o a o o/

398 wefinswus Winy sHadnfne 4572000026 Wsyan USranquiiuda (ndngasuazmsdeon)

o ' a

o

¢ ¢ Ao £ a o @ 9 ¢ A a 7
i’)]ﬂ]iﬂ'ﬂ‘lﬁﬂ‘kﬂ (1) 599F1EN519159 AT. NIANA IUMYINY 2) ABIAITATIVTY AT.AWUADU WUFITTIN

=

(3) Mfeens as.uia yaalsznou YmsAnw 2560

unAAee

P
v A A o

aw 3 ao o s A o aNa o a
M598I U Ivenazau 1dagilszasmie 1) Wanngluuumsaeudandaiuuuina
I i o o £ a  aa a . a
azduAnyuioianradugninenifouiniland anwaunsalumsaneddinsuanauazanuanialu
a y o a Y o = a A o 2

mamFguazihlugilassaveninizeusuiisendnyineuilale uag 2) Ysziiiuguuumsaeuniannauy

an o A awv [ ) H A o A [ o £

FmaauiiumsIsentiaiu s Tuasu fie Tuaeui 1 msanyranmiligivneInuradugnsniams

a ara 4 ara J a 1 Aa a 1
FeuImAand anwansonwiland anuasalumsfeedaliinsuastazanuanse lumswdyuazih
9
v A % @ @ =3 ara a I3

WuglassaveninBousuisoudnyinouilals nazaninnssansisounisaeuilandmunuifaazdudnm,
9 ! v ’ ' Y
Juaoui 2 msauzluuumsaou Tuasui 3 nsnaassldluuumsasuimuivu Tagnisanynitses
2 a o A o 2 A o T I = T Y o a4 o
Juaoui 4 mahgluuumsaeuiianiuinldmaaswinunqudiedieiiiuinG eusuiseudneili 4 Suau

Y S =) aAa Yas J ' Y J Y I 1 1
80 A Tuaesriosizeuvedlsausounszisine lasldsmasguuuungn udrguldilunqunaaeanaznguaiugy

4 awu o a a aa o £ a a ara 4 o

130ieMIINe Ao uWUNsTANsTEUINTTNd tuuNATeUNAdUgNENIMSEeuITHEN nuuTanuEse
Tumsaseduiidnsuanu tazuuyiannuannsalumswdguazdhifugilasse Ansiziveyalasldnmiinnzv

o ) A A 9 A o 2
anuulsilsuuuratedunls uazvuseun 5 malsziivranazlivlygluuumsaeunwannuy

3

!

Aw Ao A o 2 v ¢ A o
WNANITIVYUAIU 1)3ﬂ!LUUﬂ1§ﬁﬂu°ﬂWﬁJu']‘Uu Usenounle 4 e3alsznou Ao (1) iann1s
o ¢ o ~ ¥ a ¥ A ) v ¢
2) 'Wlf;}l]igﬁ\iﬂ 3) ﬂigﬂﬁuﬂ'liﬂﬂfﬂﬁliﬂugﬂl@QEﬂL!UUﬂTﬁﬁ@UﬂJ 2UUADU AD (3.1) YUADUNITATNFADIUNITU
y a 2 < o ] a a
ﬂigﬂ'l (3.2) YUABDUNTTADUN 6 VUADU ﬁamiizuﬂizmuﬂiym NITATIVATIVEOD ﬂ?i@lﬁﬁﬂﬂ@li?uﬂ'ﬁﬂﬁgmut}\m

ednduladenduudgiu mndaaranu nazmslsziiivwany uaz (4) mydanazilsziingluuumsSeumsdon

~ o

a A o 2 ' v A ' £ =) a aa 4 @
uag 2) waﬂmJszmugmmumsﬁauﬂwmuwu WU (1) ‘Llﬂ!iEl“Llﬂq&l‘ﬂﬂaﬂQilwaﬁlli]‘ﬂ‘ﬁﬂ?ﬂﬂ?i!iﬁlu?‘lﬂﬂﬁﬂﬁ Had

]
aas o

NABBIFINIINOUNAABILALTINTIVOINGUAIUANBINT WA IAY N ADANTAY .05 (2) WnFoungunaaeill
ANNEI0 luNIAARENIIINTUY IV HAINAADIGINIINOUNAABILAZFINTIVOINGUAIUAUBENT BT AN
a0ANIZAY .05 nag (3) Wnissungunaasslinnuansa lumsmdyuazfiuglassa ndinaaeaganiineu

o @ a

NAABIALFININVOINGUAIVANRENTHBAAYNINADANTZAY .05

o o w < a aa a 1 Aa a [l
mddy sUuuumsaeu aududne Iniland mifaedeiinsuapa mamdguazihiugilasn



Dissertation title:  Development of a Physics Instruction Model Based on STEM Education
Approach to Enhance Physics Learning Achievement, Critical Thinking,
and Adversary Quotient of Upper Secondary Students

Researcher: Mr. Phitthaphon Phithak; 1D: 4572000026;

Degree: Doctor of Philosophy (Curriculum and Instruction);

Dissertation advisors: (1) Dr. Tweesak Chindanurak, Associate Professor;

(2) Dr. Duongdearn Pinsuwan, Assistant Professor; (3) Acting Sub Lt. Dr. Manat Boonprakob;

Academic year: 2017

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.
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