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ABSTRACT
This research aimed to 1) develop instructional plans for developing
Mathayomsueksa IV students’ three-level of metacognitive thinking ability in chemistry

fhat meet the required efficiency criterion of 75/75, and 2) develop Mathayomsucksa IV
"""" ————students" three-level of metacognitive thinking ability. The target group of this research

consisted of 40 Mathayomsueksa IV students studying in the second semesier of 2011
academic year at Borabuea Witayakarn School, Borabuea District, Maha Sarakham
Provincé. The instruments used in this mixed methodology research were instructional plans
for developing Mathayomsueksa IV students' three-level of metacognitive thinking ability in
chemistry, interviews, and a test for assessing three-level of metacognitive thinking ability in
chemistry. Quantitative data were collected from students' worksheets and results of the test
for assessing the studenis' three-level of metacognitive thinking ability in chemistry, while
qualitative data were acquired through use of the Triangular Technique with the data
collected from the students’ worksheets, interviews, and test results of the students'
three-level of metacognitive thinking ability, in order to analyze the students’ proper

conception and misconceptions in providing rationale for their answers to test guestions.



Findings reveal the following:

1. The efficiency index of the instructional plans for developing
Mathayomsueksa IV students' three-level of metacognitive thinking ability in chemistry was
82.55/81.38, which was higher than the required efficiency criterion of 75/75.

2. Most of the students who learned through the instructional plans for
developing three-level of metacognitive thinking ability in chemistry could demonstrate
their knowledge and understanding of their own metacognitive processes, and could
associate three levels of metacognition in chemistry : macroscopic level, sub-macroscopic
level, and symbolic level, as follows:

2.1 Tonic bond

Most students can demonstrate their three-level of metacognitive
thinking ability by applying their concepts at the macroscopic level: explaining that an
jonic compound is in solid state that is hard but brittle, has high boiling and melting points,

soluble in water and can be an electrical conductor. The students could also demonstrate

their understanding at the sub-macroscopic level: explaining the crystal structure and
properties of an ionic compound; and they could also write ionic compound formulas
and equations, showing their understanding at the syﬁibolic level.

2.2 Covalent bond

Most students could identify three states of a covalent bond: having low
boiling and melting points, being soluble in water but not being a conductor, showing their
understanding at the macroscopic level; they demonstrated their understanding at the sub-
macroscopic level by describing the forming of covalent bonds using electro- negativity and
clectrons in their explanation; they could draw structural sketches of water solubility and
conductivity; they could also write formulas of dot and line structures; and the students could

also write covalent molecular formulas, showing their understanding at the symbolic level.



