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Ability in the College of Engineering
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ABSTRACT

In order to enhance basic competencies for freshmen at engineering college, whose learning ability is gradually declining, a new course
was developed to review basic mathematics and physics through a process of collecting opinions from fellow professors. Tests in six
fields of math and physics with the same problems showed the correct answer rate rose from 24.8% at the beginning of the semester
to 59.0% at the end of the semester after operating the course developed. According to the survey, the students' self-evaluated confidence
on the basic competencies in 16 fields of math and physics showed a significant increase. Students with high confidence in basic competencies
also received high actual grades. General high school graduates' confidence point in basic competencies improved from 54.7 at the beginning
to 75.3 points at the end of the semester, while specialized high school graduates' enhanced from 38.3 to 64.0 which is higher than
that of general high school graduates at the beginning of the semester.
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Fig. 1 Survey result on the necessity of a review course
of math and physics
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Fig. 3 Survey result on preference of a suitable credit for
a review course
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Table 1 Confidence point in 16 fields of math(m) and physics(p)

Fields s | cos
m Arithmetic of fractions 91 97.4
m Pythagoras’ theorem 76.8 92.9
m Square root 76.1 89
m quadratic equation 74.8 86
m System of linear equations 74.2 89.3
m Trigonometric functions 56.8 74.8
p Displacement, velocity, acceleration 54.8 72.9
m Logarithm 51.6 74.2
m Local maximum/minimum 433 | 727
D Mechanical energy conservation law 40 59.3
) Newton's 2nd law 39.3 66.7
m Graphs of exponential/log function 37.4 60
m Graphs of rational/irrational function 37.4 60
m Matrix (sum, product) 36 87.3
D Electromagnetic induction 34.7 58.7
m Vector (sum, dot product) 28.7 63.3
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Table 2 Correlation coefficient(r) between confidence point
and real test result

Fields Correlation coefficient
Vector (Dot product) 0.663
Logarithm 0.588
Newton's 2nd law 0.518
Trigonometric functions 0.492
Square root 0.447
Pythagoras’ theorem 0.353
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€ 20
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Fig, 6 Relationship between enhancement of confidence point
and real grades
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