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DEVELOPMENT OF THE MATHEMATIC INSTRUCTIONAL MODEL BASED ON

PROBLEM-BASED LEARNING INTEGRATED WITH MATACOGNITIVE STRATEGIES

FOR LOWER SECONDARY SCHOOL STUDENTS
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Abstract

The purposes of this research were 1) the
develop the mathematical instructional model based
on problem based learning integrated with
metacognitive strategies for lower secondary school
students 2) to investigate the effects of using the
developed instructional model. The research
procedure comprised of two stages as follows; 1) the
development of an instructional model and 2) the
trial of this instructional model. The samples were 32
MathayomSuksa 2 students of Banekud School as the
experimental group and 28 MathayomSuksa 2
students of Ban MuangWittaya School as the control
group. Both quantitative and qualitative data analysis
approaches were employed for the experiment. The
instruments used in trials is the test to measure the
students’ ability to solve mathematical problems, the
test to measure their ability of metacognition, the test
to measure achievement and attitude toward math.
statistics used included mean, standard deviation,
t-test (Dependent Samples), t-test (Independent
Samples

The research finding were as follows:

1. The development of an instructional
model based on problem based learning integrated
with metacognitive strategies approach contained
five components :1) principles 2) objective, 3)
content, 4) Instructional Procedure, and 5)
Assessment and evaluation. As for the instructional
procedure component, there were five stages in its 1)
define the problem, 2) understanding the problem, 3)
the implementation of Resolution 4) to synthesize
new knowledge and 5) conclusion and evaluation.
The depictions include metacognitive strategies. Self-

awareness, planning and evaluation

86

2. The implementation of the developed
instructional model yielded the following results:

1. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the ability to solve
mathematical problems of the experimental group
was higher than 70 percent of the total scores ; this
was significantly higher at .01 statistical level.

2. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the ability to solve
mathematical problems of the experimental group
was significantly higher than before learning at .01
statistical level.

3. The student of the experimental
group who learnt through the development of an
instructional model based on problem based learning
integrated with metacognitive strategies approach
had significantly higher ability to solve mathematical
problems than the students of the control group who
were taught through normal method at .01 statistical
level.

4. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the ability in
metacognition of the experimental group was higher
than 70 percent of the total scores ; this was
significantly higher at .01 statistical level.

5. After learning through the
development of an instructional model based on
problem based learning integrated with

metacognitive strategies approach, the ability in
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metacognition of the experimental group was
significantly higher than before learning at .01
statistical level.

6. The student of the experimental
group who learnt through the development of an
instructional model based on problem based learning
integrated with metacognitive strategies approach
had significantly higher ability in metacognition than
the students of the control group who were taught
through normal method at .01 statistical level.

7. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the students of the
experimental made mathematics achievement scores
higher than 70 percent of the total scores which was
significantly higher at .01 statistical level.

8. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the mathematics
achievement scores of the experimental group was
significantly higher than before learning at .01
statistical level.

9. The student of the experimental
group who learnt through the development of an
instructional model based on problem based learning
integrated with metacognitive strategies approach
had significantly higher learning achievement than
the students of the control group who were taught
through normal method at .01 statistical level.

10. After learning through the
development of an instructional model based on
problem based learning integrated with

metacognitive strategies approach, the students of the

87

experimental had attitude toward math higher than 70
percent of the total scores which was significantly
higher at .01 statistical level.

11. After learning through the
development of an instructional model based on
problem based learning integrated with
metacognitive strategies approach, the attitude
toward math scores of the experimental group was
significantly higher than before learning at .01
statistical level.

12. The student of the experimental
group who learnt through the development of an
instructional model based on problem based learning
integrated with metacognitive strategies approach
had higher scores on attitude toward math than the
students of the control group who were taught
through normal method with no statistical
significance difference at .01.This result showed that
no difference between the experimental group and
the control group on the attitude towards
mathematics learning after school.

Keywords: Instructional model, problem based
learning, metacognitive strategies
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