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ABSTRACT

The purposes of this research were: (1) to use a problem-based approach to develop a
mathematics teaching model on the subjects of Pythagoras, parallel lines, and equations in one
variable for mathayomsuksa 2 (grade 8) students; (2) to develop students’ mathematics learning
achievement and (3) to investigate the students’ mathematical processes. There were three phases
in this research. The goals of phase 1 were: to study the existing instructional strategies in order to
investigate the conceptual framework of a mathematics teaching model emphasizing a problem-
based approach; and to devise the prototype of said model based on a problem-based approach.
Research participants included sixty mathayomsuksa 1, 2, and 3 students (grades 7, 8, am\i 9)
in their first semester of 2004; ninety mathematics teachers; and six Director’s Assistants of Sura
Nari Withaya, Ratchasimawitthayalai, Ratchasimawitthayalai2, Bunwatthana, Koratpitthayakom,
and Surathampitak schools. Sixty-eight mathayomsuksa 2 (grade 8) students in their first semester
of 2004 at Sura Nari Withaya were taught using open-ended probiems in order to evaluate the
feasibility of using a problem-based approach in these classrooms. In Phase 2, the mathematics
teaching model was developed and verified through the action research paradigm and technique.
Kemmist & Mctaggart’s action research spiral was used for 3 rounds: (1) six hours focused on
parallel lines and their applications (lesson plan 1), (2) six hours focused on The Pythagorean
Theorem and its applications (lesson plan 2), and (3) six hours focused on equations in one
variable (lesson plan 3). The target group consisted of fifty-eight eighth grade students of Sura
Nari Withaya in their second semester of 2004. And in Phase 3, the mathematics teaching model
with emphasis on a problem-based approach was implemented by three researcher’ assistants

who taught in Sura Nari Withaya and Bunwatthana for finding the efficiency of this model.



A pre-experimental post test design only was conducted with The target groups which were
comprised of one hundred and twenty eighth grade students of Sura Nari Withaya and fifty
three eighth grade students of Bunwatthana in their first semester of 2005. The research
instruments were as follows: (1) the instruments of the contextual study were observations;
interviews of teachers and students; and questionnaires for surveying current states, problems, and
needs for mathematics teaching (2) the instruments for the action research were lesson plans,
teacher and student behavior observation records, video records, interview forms, student opinion
sheets, student work, student exercises, quizzes, and mathematics achievement tests and (3) the
same as phase 2 and final mathematics achievement test.

Resuit # 1: The mathematics teaching model using a preblem-based approach developed
by the researcher comprised 6 components: goal, principles, leamning/teaching procedures,
support system, social system and principles of reaction. The mathematics teaching procedure
synthesized from the constructivist learning theory and problem-based approach comprised 7
steps: (1) presentation of open-ended problems, (2) the individual reflection emphasizing the
mathematical processes under the open-ended problems, (3) the small group discussion with
shared understanding, (4) the presentation of groups’ work, (5) the conclusion of the concepts, (6)
the problem posing, and (7) the evaluation of students’ work and learning/teaching reflecting.

Result # 2: A comparison of students’ mathematics learning achievement with \the
achievement norm of the school through the use of Z-test revealed that the target group’s
achievement was significantly higher than the 75% norm.

Result # 3: The students who were taught by using a problem-based approach as
developed displayed several mathematical processes such as problem solving, reasoning,
communicating, presenting and connecting and these processes were significantly higher than the
75% norm by using Z-test

Consequently, it can be summarized that the development of a mathematics teaching
model using a problem-based approach might be suitable for application with Junior high school

students to develop their achievement and mathematical processes.



