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ABSTRACT

This study was a research and development. The objectives of this research were to
1) study the background information of mathematical modeling course to cultivate
students’ mathematics application ability, 2) develop mathematical modeling course based
on student-centered approach to cultivate mathematics application ability, and 3) study the
result of implementing mathematical modeling course based on student-centered approach
to cultivate students’ mathematics application ability. The samples were 30 of the second-
year students, majoring in Mathematics of Zhoukou Normal University, the People's
Republic of China. They were derived by cluster random sampling. The instruments used
in this research were 1) mathematical modeling course based on student-centered approach
and its lesson plans, 2) mathematics application ability test with .81 of reliability, and
3) students’ satisfaction questionnaire with .83 of reliability. The statistics used to analyze
data included mean, standard deviation, and t-test for one sample.

The research results were found that 1) the background information of mathematical
modeling course and its current problems were principles, objectives, content, instructional
strategy, media and resource evaluation. Mathematics application ability consisted of 7 aspects:
(1) reading information comprehension factor, (2) divergent thinking factor, (3) logical
reasoning factor, (4) mathematical translation ability factor, (5) model solving ability factor,
(6) computer application ability factor, (7) students’ ability to work together as a team or
teamwork ability, which can enhance a more efficient mathematics application ability;
2) mathematical modeling course based on student-centered approach was consisted of
6 components which were (1) principles, (2) objectives, (3) contents, (4) instructional strategy
consisted of 6 steps, that is, step 1: spark learning interest by determining the teaching content,
step 2: teachers and students prepare teaching content together, step 3: demonstrate students the
learning plans by using teamwork, step 4: give feedback based on students’ learning plan,
step 5: implementation and summary of teaching content, and step 6: teaching content
assessment, (5) media and resource, and (6) evaluation; and 3) the results of implementation of
mathematical modeling course based on student-centered approach found that (1) after learning
through mathematical modeling course based on student-centered approach, the mathematics
application ability of students was higher than before learning with the statistical significance
of .05 level, and (2) the students' satisfaction toward mathematical modeling course was at a
high level (M =4.08, SD = .71).

The innovation from this research is a developed mathematical modeling course
based on student-centered approach. This course which adopted student-centered approach
is comprised of six steps in teaching. It is especially on step 3 which demonstrates students’
learning plans by using teamwork and step 4 which gives feedback based on students’
learning plan which can cultivate students to be able to apply mathematics in the aspects of
reading information comprehension, logical reasoning, mathematical translation, problem
solving by mathematical modeling, students' team cooperation, and effective computer application.
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