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ABSTRACT

This research aimed to study and compare theargumentation and criticalthinkingabilities after
leaming the socioscientific issues byusing the mixed methods based on the problem-based learning
method andthe 5E - leaming cycle approach of ninety-sixMathayomsuksad students as a whole and as
classified according to understandings of the nature of science.They wereselected using the cluster
random sampling technique and divided into 2 groups: theexperimental groupone of 48 students lear-
ning the mixed methods based on theproblem-based learning methodand the experimental grouptwo-
of 48 students learning the mixed methods based on the 5E - learning cycleapproach. Research instru-
ments included :(1) learning plans on 3 socioscientific issues:Human Trafficking for Surrogacy,
Euthanasia,and Cloning,for themixed methods based on the problem-based learning method andthe
mixed methods based on the 5E - leaming cycle approach, 3 plansand each plan for 3 hours of learning
in a week ; (2) four arcumentation tests, 4 itemsearch; and (3) a critical thinking abilities test with 4 sub-
scales and 40 items :credibility of sources and observation,deduction,induction and assumptionidenti-
fication.The collected data were analyzed for testing hypotheses by using thepaired t - test and the F
- test (Two — way MANCOVA and ANCOVA).

The research findings revealed that the students as a whole and as classified according
to understandings of the nature of science who learned the socioscientific issues usingthe mixed methods
based on the problem-based learmning method andthe 5E - learning cycle approachshowed develop-
ments of argumentation from the 1stto 4thtest ; and showed gains in an entire critical thinking and in
each of 4 subscales from before learning (p < .001).The highscience understanding students indicated
only more critical thinking in 3 subscales except for the deduction subscale than the low science un-
derstanding students (p < .020).The experimental groupone studentsevidenced more argumentation
and critical thinking abilities in general and in 2 subscales:induction and assumption identificationthan
the experimental grouptwostudents(p=.007).In addition, there were statistical interactions of understan-
dings of the nature of science with learning method only on 2 subscales of criticalthinkingabilities: in-
duction and assumption identification (p<.040).

Keywords : Socioscientificlssues Using, Argumentation, Critical Thinking, Mixed Methods
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A5ei 1 msSeudisuanuanunsalunsidudaasmsamnndlasalnesamdassulssnutymms
dpuinedesiumsldinemansniisuwuunsiSeusmsii (One-way ANCOVA)

Univariate Tests

ANMUANNITE Partial
Tunsteings Source of Eta

q SS df  MS F P
LaENIIAR Variation Square
FnnEInsal d

AIUFIUITA PNAABUNDULSEU 63.245 1 63.245 275388 <.001* .747

Tumslauds  guuuumsiBey  1.907 1 1907 8294  .005% .082
mnuAaaedeu 21380 93 .230

N15AR 7AFBUNDULTYU 173.731 1 173.731 60.755  <.001* .395

InInsal slluunsiew 55242 1 55242 19.319  <.001* 172
mIAAIAAADY 265936 93  2.860

v o o

XAty neetifvszau 0.025
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AR 2 MsSeudisuanuwanasnsAsinndinsalfuseiundassulseirutymedannd
WendesiunsliimenmanivesinSeuniinnudhlsssunmivenmanimsiulazSeumnesuiuunsitey
AU (Two-way ANCOVA)

Multivariate Tests

ANHATALY '
SIS Source of Partial
_ SS df  MS F P Eta

LATNITAM Variation

A oa . Squared

ANINWYIVIEU

FIUNTRITUT  NOUTEU 27484 1 27.484 44842 <001* 330

anaindefien  anudilasssund 14664 1 14.664 23925 <.001* .208
WemanTzluuy
UETEt 1845 1 1.845 3010 .086  .032
Ufjdwiiug 434 1 434709 402 .008
AuPAIAReY 55774 91 613

gunsiisile QRIS 31.587 1 31.587 61.428 <.001*
Arulasssund 1411 1 1411 2745 101 .029
NS
sULUUMSSU 1483 1 1483 2883 093  .031
Ufdunius 592 1 592 1152 286  .013
ANAAIAAEDY 46794 91 514

gunmsauily Aewsuu 28011 1 28.011 57.026 <.001*
ANNENlsTIUR 2757 1 2.757 5613 .020* .058
IeAEns
sULUUMSSU 3692 1 3692 7516 .007* 076
Ufdunius 4.353 1 4.353 8862 .004*  .089
AuRAILAAeY  44.699 91 491

ATUNNTIEY nowsyY 36.301 1 36.431 44.029 <.001* .326

Yomnaatosty  ewdnlesssunnd 7297 1 7.297 8819 .004* 088
INeans
JULUUMSSU 6289 1 6.289 7.600 .007* .077
Ufdunius 3.604 1 3.604 4356 .040%  .046
AupAIAReY 75298 91 827

e Atyeatiavszau 0.05
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