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The purposes of this research were to develop mathematics teaching and learning
_ activities through open-ended pro'blem solving for Mathayom suksa I students and to study their
implementation effects on the following student variables : ability to solve problems, behaviors
reflecting problem-solving thoughts, att_i‘tudes towards mathematics and mathernatical learning
achievement in the course MATH 101 : Mathematics 1.

The rescarcher developed the open-ended problem solving activities in the form of 15
activity packages, each of which required 100 minutes of instruction time. Each package included
a lesson plan and supplementary documents for the teacher. An open-ended problematic situation,
related to the mathematics lesson, was provided in each package, the solution of which required
an application of mathematical knowledge and skills at a level not exceeding the content of the
course MATH 101 : Mathematics . Polya’s four-step problem solving process, with the addition
of problem extension and note taking of problem solving methods, was utilized in the dynamic
problem solving framework to construct guestions to motivate students to solve problems
systematically . Also included was a review of fundamental mathematics knowledge employed by
students and the insertion of advice on problem solving strategies through instructional activities
that emphasized students’ active participation via discussion and small group processes for the
development of problem solutions.

The sample for the field experiment in order to develop the packages and find answers'to
research questions as specified in the research objectives consisted of 95 Mathayom suksa [
students who were studying in the first semester of the 2543 academic year at Pak Kred School,

Pak Kred District, Nonthaburi Province.

Research findings were as follows *

1. Mathematics instructional activities with the open-ended problem solving technique
met the 75/75 efﬁciencyl criteria. Prior to the experiment, most students in the experimental group
had rather low levels of problem solving abilities. During the experiment, students’ problem
solving abilities gradually improved from the problem solving level that required the instant use
of questions to motivate and suggest problem solving guidelines to the levels that required fewer
and fewer motivating questions. In the final stage of the experiment, most students could plan and

determine freely the problem solving strategies. Results of the post-experiment testing indicated



that most of them could solve problems with structures similar to the ones that they had
experienced before better than those that were not familiar to them.

2. Results of the evaluation of problem solving behaviors showed ‘t'hat every pre-
experiment problem solving beﬁavior, namely,'problém investigation, problem 'solv'mg strategy,
erﬁployment of fundamental mathematics knowledge, flexibility, originality and communication
of thought in problem solving of every stadent in the experimental group was at the “correction
required” level. Every problem solving behavior of most students improved to the “good” and
“very good” levels during the experiment. Post-éxperiment evaluation revealed that every
problem solving behaviorof students was at the “good” level.

3. Results of the post-lcamning attitude evaluation showed that experimental group
students possessed positive attitudes towards mathematics.

4. Results of the comparison of students’ mathematics lcarning achievement in the
course MATH 101 : Mathematics 1 with the achievement norm of the schoo!l through the use of
7-test revealed that the experimental group students’ leamning achievement for the course which
was a core course was significantly higher than the achievement norm for the school.

As a result, it can be concluded that the developed open-ended problem solving activities
packages might be suitable {or application with Mathayom suksal students to develop their

problem solving abilities.
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