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Abstract

This research aimed to compare argumentation and critical thinking abilities of Mattayomsuksa 4 students
with different genders after learning socioscientific issues using the mixed methods based on the problem-based
learning method and the 7E-learning cycle approach. They were selected using the cluster random sampling
technique and were divided into 2 groups : the experimental group one of 40 students and the experimental group
two of 40 students. Instruments for the research included : 1) learning plans of socioscientific issues : 2) four
argumentation tests, and 3) the critical thinking test. The collected data were analyzed for testing hypotheses by
means of the Paired t-test and the F-test (Two-way MANCOVA and ANCOVA).

The research findings found that the student as a whole and as classified according to gender who learned
the socioscientific issues using the mixed methods based on the problem-based learning method and the 7E-learning
cycle approach showed developments of argumentation and showed critical thinking in general and in each subscale
from before learning (p < .001). The students with different genders did not differently indicate argumentation and
critical thinking abilities in general and in each subscale after learning socioscientific issues. The students who
learned the socioscientific issues using the mixed methods based on the 7E-learning cycle approach evidenced
more argumentation and critical thinking abilities as a whole and in each subscale than the counterpart students
(p < .001). In addition, there were statistical interactions of gender with learning method on argumentation and
critical thinking of the students.

Keywords: Socioscientific Issues, The Mixed Methods Based on the 7E- Learning cycle, Argumentation Abilities,
Critical Thinking
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FnaiulazFauiiesluuunisBaus1eii (Two-way MANCOVA)

Multivariate Tests

AU Partial
Source of . Hypothesis
Test statistic s F Error df o Eta
Variation df
AN Squared
Pillai's Trace 2 25.847 2.000 73.000 <.001* 415
nsléiudiarien | Wilks' Lambda 2 25.847 2.000 73.000 | <.001* 415
Fau Hotelling's Trace 2 25.847 2.000 73.000 <.001* 415
Roy's Largest Root 2 25.847 2.000 73.000 <.001* 415
- Pillai's Trace 2 13.976 2.000 73.000 <.001* 277
NITAALTY
- - . Wilks' Lambda 2 13.976 2.000 73.000 <.001* 277
ANINBIANTIU
LA Hotelling's Trace 2 13.976 2.000 73.000 <.001* 277
NALLTEN
Roy's Largest Root 2 13.976 2.000 73.000 <.001* 277
Pillai's Trace 2 451 2.000 73.000 .639 012
LWA Wilks' Lambda 2 451 2.000 73.000 .639 .012
Hotelling's Trace 2 451 2.000 73.000 .639 .012
Roy's Largest Root 2 451 2.000 73.000 .639 .012
Pillai's Trace 2 23.713 2.000 73.000 <.001* .394
g‘ﬂLL‘Ll'Ll Wilks' Lambda 2 23.713 2.000 73.000 <.001* .394
N17881 Hotelling's Trace 2 23.713 2.000 73.000 <.001* .39%4
Roy's Largest Root 2 23.713 2.000 73.000 <.001* .394
Pillai's Trace 2 3.378 2.000 73.000 .040* .085
. Wilks' Lambda 2 3.378 2.000 73.000 .040* .085
Ufdusiug
Hotelling's Trace 2 3.378 2.000 73.000 .040* .085
Roy's Largest Root 2 3.378 2.000 73.000 .040* .085

o

*TrladAtuneaianszau .05
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oegtlutiunisBeusneiu (One — way ANCOVA)

Univariate Tests

P a a Partial
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- - . Source of Variation SS df MS F o] Eta
NN
Squared
NARBLNBUEHU 38.942 1 38.942 44.467 <.001* .366
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TRugls y
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ANNAAIALAADY 198.720 | 77 | 2.581
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