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Abstract

The objectives of this research were 1) to develop the instructional model based on
constructionism 2) to find the efficiency of instructional model and 3) to examine students’
learning process improvement after participating in a module of Analysis and Design of DC
Motor Control system with PID. The study comprised 5 steps: 1) instructional model design;
2) instructional content integration; 3) instructional material design; 4) the research instruments
were then validated by 9 experts in the field of education and engineering; The appropriateness
of the ICEA Model was at the high level (X = 4.36, S.D. = 0.69); 5) the instructional model
was implemented with 29 undergraduate electrical engineering students enrolling in Feedback
Control course at the Faculty of Technical Education, King Mongkut's University of Technology
North Bangkok. The findings showed that 1) the ICEA Model was designed to adopt four
instructional phrases. They included (a) Information, (b) Knowledge Construction, (c) Application,
and (d) Evaluation, respectively. 2) The level of effectiveness index (EL/E2) of the developed
model was 70.14/70.07, which was in the line of the criteria set 70/70. 3) It was also found
that the students’ post-test mean scores were significantly higher than the pre-test mean
scores at a significance level of .05. Moreover, results from Student Performance Self-
Evaluation Form indicated positive changes in students’ learning process after 4 weeks of
intervention. In addition, students reported a high level of satisfaction with the ICAE Model.

Keywords: Constructionism/ Development of Instructional Model/ Integration Content Design
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