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ABSTRACT

Conceptual learning problems, knowledge level, and learning style are important
personalized information sources when developing adaptive learning systems. However,
integration of these sources into the system has not been addressed yet. Moreover, low-
achieving university students need more individual learning suggestions during learning
computer programming course. Consequently, this study developed an adaptive learning
system by integrating those multiple sources for supporting low-achieving university students
on the course. In the system, the testing module could not only diagnose the students’
conceptual learning problems, but also identify the knowledge level of each concept. In
addition, the Index of the Learning Styles questionnaire was employed to identify student’s
learning style. The knowledge levels classified into high-, middle-, or low-levels were used to
generate corresponding supplementary multimedia learning materials with the Bloom’s
taxonomy for individual students as well. One hundred and one low-achieving university
students were recruited in this study. They were divided into four groups such as three control
groups used the single-source adaptive learning systems, while one experimental group
learned with the developed system. The groups were compared in terms of computer
programming achievement. The results showed that the students who learned with the
developed system had better learning achievement than those who learned with the single-

source adaptive learning systems and they had positive attitudes toward the developed system.
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