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ABSTRACT

The purpose of this research were 1) to construct and evalute the Effectiveness
Index of using 4MAT with science writing heuristric (SWH) learing activies 2) to study the
result of using 4MAT with science writing heuristric (SWH) leaming activities 2.1) to
compare the critical thinking by using 4MAT with science writing heuristric (SWH) 2.2) to
study the result of teaching by using 4MAT with science writing heuristric (SWH). Steps of
research and development were as follows:

Step 1: 4MAT with science writing heuristric (SWH) was constructed and certified
the leaming activities, manual activities by five experts then tried out the appropriateness
of language, content, and time by 3 students of grade X at Nemsaard Phittayakom school
under the office of the Secomdary Education Service Area 39 in the second semester of
academic year 2017. After the learmning activities was revised, it was tried out with 31
students of grade X at Wangprong Phitthayakom School under the office of the Secomdary
Education Service Area 39 in the second semester of academic year 2017 to evalute the
Effectiveness Index.

Step 2: The 4MAT with science writing heuristric (SWH) leamning activities was
Implemented by the sample group of 38 grade X students at Saiyoi Phitthayakom School

in the first semester of academic year 2018. One Group pretest - posttest Design was used



in this research. The tools of this research were 4MAT with science writing heuristric (SWH)
leamning activities and manual activities, the field notes, and critical thinking test. The data
was analyed by mean, standard deviation and T-test depentdent sample.

The resulf of the study:

1. 4AMAT with science writing heuristric (SWH) learning activity had 8 teaching
steps; to stimulate attention, to reflect on experience, to create a concept, to enhance
knownledge, to do an experiment, to explain a concept, to check students knowledge, and
to the knowledge summary. The result of leamning activities had appropriate and high
quality (X = 4.28, S.D. = 0.75). The manual leaming activities had appropriate and highest
quality (X = 4.54, S.D. = 0.57). The Effectiveness Index was at 0.52

2. The resulf of using 4MAT with science writing heuristric (SWH) leaming activities
were as fallows:

2.1 Compare of critical thinking using t-test indicated that students had critical

thinking after learning higher than that before that leaming at the .05 level of significance.
2.2 The students had the ability of critical thinking during the study. Students
could summarise the knowledge on the base scientific principles by searching for and

considering information from reliable source.
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