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Basic Engineering (Physics) Education by PBL Method in
Elliptical Trainers
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ABSTRACT

For a basic engineering education Problem-Based Learning (PBL) method was adopted in order to
pursuit the learner acquisition of critical knowledge, problem solving proficiency, and self-directed
learning strategies by measurements of various physical and biological units, by calculation of errors
in experimental data, by leraning energy conservation law and equation of motion, and, by analysis
ability on data patterns through Elliptical Trainer(ET) exercise. The results show the ET may be a
good experimental tool for understanding the PBL method. A sample syllabus was provided for one
semester use, and by use of data obtained by self-directed and creative learning, the results of three
groups for the PBL problems proposed by using ET were (1) the slope of angle was 23.50 in the
diagram of energy exhaustion against velocity (GROUP A), (2) the angle range between the maximal
and minimal energy exhaustion against weight loss was 15.00 ~ 26.50 (GROUP B), and finally (3) the
angle was varied by 51.00 in the diagram of weight loss against distance (GROUP C).
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Fig. 1. Experimental System of
Laboratory During (a) Early Years
(b) Present Years after 1980's.
Instructor, B Represents Experimental
Represents  Students.

Elementary Physics
before 1980's and
A Represents the
Tools,

and C
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Fig. 2 Elliptical Trainer Used in This Studies: A=Handle,
B=Gravitational Rotator, C=Stride Length, D=Instrument
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Table 1. Units of physical parameters in PBL Method applied
in Figure 2.
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Table 2. Multi-Experiments of Elementary Engineering
Laboratory by Using PBL Method in Figure 2.
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Fig. 3. With maximal resistivity of level 15 Energy
exhaustion trend against velocity of ET for one hour
exercise each.
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Fig. 4. The pattern of the maximal and minimal energy
exhaustion against weight loss for one hour exercise
each.
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