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ABSTRACT

This research was to use concept mapping to develop the mathematics
preparation curriculum for industrial technical students and the teaching and learning
model, and to investigate the effect of the curriculum on their learning Calculus | for
Engineers. The target group of the research included 22 first year undergraduate
students of 2007 academic year who entered the study program at Rajamangala
University of Technology Lanna with certificate of vocational education.

Research instruments included CmapTools software, the form to record the
discussion with experts concerning concept mapping evaluation, questionnaire asking
opinion on mathematics preparation curriculum and teaching-learning activities with
the use of concept mapping, teaching-learning plan and test of Calculus I for
Engineers, unit I: Limit of Function. The research began with the survey of basic
knowledge, then constructed concept maps for Applied Mathematics I and Il of
certificate of vocational education level and Calculus | for Engineers for
undergraduate students, and analyzed their contents. Next step was the analysis the
relationship of concepts from the three concept maps before developing the concept
maps for mathematics preparation curriculum for industrial technical students. The
content and construct validity were assessed by the two panels of experts resulting
some modifications. These data were used in setting the scope for the mathematics
preparation curriculum for industrial technical students composing of principles and
rationales, curriculum objectives, learning units, concept maps, and teaching-learning
plan for each class all of which were evaluated by the first panel of expert. After that,
objectives, content, time used, and lesson plan for each unit were developed. The first
panel of experts evaluated the curriculum for using it with the students. After the
study, the students answered the questionnaire on their opinion of the studying
through the use of concept maps. The effect of the curriculum was examined through
the observation of the students’ studying behavior and their test result early at the
second semester of 2007 academic year.



The findings reveal that the use concept maps increased the effectiveness of
developing mathematics preparation curriculum for industrial technical students.
Starting from the selection of the concepts of the curriculum, the concept assured the
linkage between the concepts in Applied Mathematics | and Il and Calculus | for
Engineers. The content and construct validity of concept maps developed were
evaluated. The maps served as the tool through which concerned people could see the
relationship communicating better between the evaluator and the evaluated students.
The curriculum evaluation on its objectives, content, teaching-learning, and
evaluation indicated that they were all very appropriate. The learning and teaching
through the use of concept maps had changed. The teacher who had stressed on
memory had become the teacher who facilitated learning. The student studying
behavior had shown more of their studying behavior in forms of discussion,
responding to the questions, asking, asserting opinion, and build up understanding by
themselves. The students evaluated the learning and teaching at very appropriate
level. Certain number of students positively reflected their usage of the concept maps.
Regarding the effect of using concept maps in the curriculum and instructional
developments on learning Calculus I for Engineers, it was found that most students
had the performance on Unit I: Limit of Function in the subject at good level.
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