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ABSTRACT
 This research aimed to study and compare theargumentation and criticalthinkingabilities after 
learning the socioscientiÞc issues byusing the mixed methods based on the problem-based learning 
method andthe 5E - learning cycle approach of ninety-sixMathayomsuksa4 students as a whole and as 
classiÞed 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 socioscientiÞc issues:Human TrafÞcking for Surrogacy, 
Euthanasia,and Cloning,for themixed methods based on the problem-based learning method andthe 
mixed methods based on the 5E - learning cycle approach, 3 plansand each plan for 3 hours of learning 
in a week ; (2) four argumentation 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-
Þcation.The collected data were analyzed for testing hypotheses by using thepaired t – test and the F 
– test (Two – way MANCOVA and ANCOVA).
 The research Þndings revealed that the students as a whole and as classiÞed according 
to understandings of the nature of science who learned the socioscientiÞc issues usingthe mixed methods 
based on the problem-based learning 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 identiÞcationthan 
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 identiÞcation (p .040).
 Keywords : SocioscientiÞcIssues Using, Argumentation, Critical Thinking, Mixed Methods
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