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58 FRTh AU D SN S} B AARS AUHA 9w, 2 =do) AFaz)
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JEEERDE

H/W Hope] A7 dgEdoA &g 53] wih-&2 tha Table 2.1} 2t

Table 2.1 Contents of mathematics in H/W major tracks

Track Contents of mathematics

Logic, Exclusive event, sequence, Distance, Array, Change of variables, Geometrical
transformation, Orthogonal transformation, Complex number, Euler’s formula,
Coordinate system (Polar coordinate), Partial fraction, Power series, Taylor series,

Information Approximate method, L’Hospital theorem, Orthogonal function, Staircase function,
Communication  Exponential function, Matrix (Diagonalization, Determinant, Minor determinant), Unit
and Signal matrix, Diagonal matrix, Symmetry matrix, Square matrix, Transpose matrix,

Process Orthogonal matrix, Inverse matrix, Inner product, Outer product, Vector (Size, Unit

vector, Eigenvalue), Linearly dependent, Linearly independent, Laplace transform,
Fourier series, Fourier transformation, Chebyshev polynomial, Lagrange multipliers,
Cauchy-Schwartz Inequality, Differential, Interpolation, Cipher

Logical operation, De Morgan’s law, Complex number, Matrix (Diagonalization, Gauss
elimination method), Square matrix, Orthogonal matrix, Transpose matrix, Jacobian
matrix, Jacobian inverse matrix, Vector (Base, Eigenvalue, Eigenvector), Characteristic
vector, Rotation vector, Linear combination, Linear independence, Linear dependence,

System and Linear transformation, Partial fraction expansion, Linear approximation, Linearization,

Control Staircase function, Complex exponential function, Coordinate system (Rectangular
coordinate system, Polar coordinate system, Spherical polar coordinate, Circular
cylindrical coordinates), Power series expansion, Taylor series, Fourier series, Fourier
transformation, Laplace transform, Differential equation, Lagrange equation, Integral,
Interpolation, Histogram, Norm, Homogeneous transformation matrix

. Complex number, Matrix (Determinant), Vector (Eigenvalue), Polar coordinate, Even
Semiconductor X K L R X i K .
. function, Odd function, Periodic function, Staircase function, Exponential function,
and Electronic

Material Fourier series, Fourier transform, Laplace transform, Chebyshev polynomial, Unit step
ateria

function, Inflection point

Divergence, Complex number, Matrix, Scalar, Vector (Unit vector, Differential of vector,

Mi d Integral of vector), Coordinate system (Rectangular coordinate system, Polar coordinate
icrowave an
system, Spherical polar coordinate, Circular cylindrical coordinate), Staircase function,

Light Wave
& Fourier series, Fourier transform, Green’s theorem, Laplace transform, Chebyshev
polynomial, Array, Critical value
Computer and Logical operation, Boolean algebra, De Morgan’s law, Coordinate system (Polar

Circuit Design coordinate system), Chebyshev polynomial, Truth table, Set

2.2. H/W E4459] 3 349 Y= dF=o
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20
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Table 3.1 Test results of 2014 on the academic achievement of university mathematics
Grade Semester Type Group N Mean S.D. t-value  p-value
Experimental group 40 51.975 18.328
Pre-tes -0.356 0.722
Fredl - re-test Control group 40  53.325 15.399
resh.
Experimental group 40 66.725 14.558
Post-test 2. .
osttes Control group 40 58.200 13.912 677 0.009
Experimental group 40 52.825 17.505
Pre-test 0.720 0.473
Fresh - re-tes Control group 40 50275  13.972
resh.
Experimental group 40 76.225 12.893
st-test 2.375 0.019
Post-tes Control group 40 69.250 13.364

Wz, For %—m Q4w 92 B 2 LR

A% AT 24 1L Table 3201 A ciglth. BA 2 4GP 78 GRAR} 712
sho)g wlmsl HE, A4 78 ARAsE FAAREY ARADIN L B5He) BEES}
BE FBo|N BRI, EA W17 WEFolr BAYBEL ABHBIA 45FAE HgonE 9
LY BEEE FR1SS Sulsith Wbl 4ol 2 Cdlo} =4 mago] Eatao|girka Bk
At

Table 3.2 Analysis results of 2014 on the freshman survey (units: frequency (%))

Grade Survey Item Semester Group N frequency (%)
15t Experimental group 40 29 (72.5%)
. . Control group 40 11 (27.5%)
Learning efficiency .
gnd Experimental group 40 33 (82.5%)
Control group 40 11 (27.5%)
15t Experimental group 40 30 (75.0%)
L . int " Control group 40 9 (22.5%)
carming nteres Jna Experimental group 40 35 (87.5%)
Fresh Control group 40 8 (20.0%)
resh.
s Lot Experimental group 40 32 (80.0%)
. Control group 40 5 (62.5%)
Importance of mathematics -
gnd Experimental group 40 9 (97.5%)
Control group 40 7 (67.5%)
1st Experimental group 40 8 (70.0%)
Career choice in major field S Control group 40 8 (20.0%)
using mathematics gnd Experimental group 40 34 (85.0%)

Control group 40 8 (20.0%)
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Table 3.3 Results of 2014 on the major comprehension test of the freshman

Grade Semester Type Group N Mean S.D. t-value  p-value
E i lg 4 4.1 16.634

Fresh. ond Test xperimental group 0 64.100 6.63 2.994 0.0244
Control group 40 55.175 18.120

H/W 13d ada oA tfeha2 waEe] S5 % ()8t Univ. Math22 X337t 18d
Azolafzl AAL (o]dt Fresh. major testZ 2 3H)ol ol F= Awo] Y=AE Lot 7] 930
A AR BAI Y 287] FPPA T st ARZHALE o] &5te] FAEAE o BT (Kim,
2014).

t}2 Table 3.4004 AFF A FA o] AL AAL|A] Univ. Math27} Fresh. major testol] %
ARoZ Fo5HA = 210 F ek Univ. Math27} Fresh. major testE Z+z+ 93.0%,
81.4% A= AWT & 01% o o Qlrh 53] AT FAFTEY] AR A A 4 3 A
T3} 2t

AR} Fresh. major test = —30.750 + 1.244 x Univ. Math2
EA A Fresh. major test = —29.552 + 1.223 x Univ. Math2

Table 3.4 Regression analysis results of the freshman academic achievement on the post-tests

Grade Group Model Coefficient S.E. t-value p-value
Constant -30.750 4.273 -7.195 <0.001
Experimental group Univ. Math2 1.244 0.055 22.503 <0.001

Fresh. R?=0.930, F=506.385, p <0.001
Constant -29.552 6.683 -4.421 <0.001
Control group Univ. Math2 1.223 0.094 12.905 <0.001

R?=0.814, F=166.560, p <0.001
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Table 3.5 Test results of 2014 on the academic achievement of engineering mathematics

Grade Semester Type Group N Mean S.D. t-value  p-value
i al 4 42.4 14.651
Pre-test Experimental group 0 2.450 65 0.471 0.638
Soph 15t Control group 40  40.775  17.048
: i tal 4 . 15.
Post_test Experimental group 0  70.850 5.770 2.756 0.007
Control group 40  61.050  16.027
Pre-test Experimental group 40 38.750 18.279 0.531 0.596
Soph gnd Control group 40 36.675  16.616
: Experimental group 40 75.100 13.635
Post-test 2.999 0.003
ostres Control group 40 66.275  12.665

j
MEA) A% EA HEL Table 3691 A It B4 R AP Qe )8 ARARSE 4710 A
sjolg ulmsl Ww, AR S8 AEARL FANGHC APHGIN BT moye] BEET
BE YR B9, B4 17 WalFolt BAPTETE DY N F5FAE Holuz 9 &I
e BEEE 7HISS dudeh webd 4 @ Matlab =74 @5e] Eabaolglrkn B
Ak,

Table 3.6 Analysis results of 2014 on the sophomore survey (units: frequency (%))

Grade Survey Item Semester Group N frequency (%)
15t Experimental group 40 30 (75.0%)
L . fici Control group 40 15 (37.5%)
arning efficienc
¢ & Y gnd Experimental group 40 35 (87.5%)
Control group 40 16 (40.0%)
15t Experimental group 40 33 (82.5%)
L . int " Control group 40 7 (17.5%)
carming nteres Jna Experimental group 40 37 (92.5%)
Sonh Control group 40 8 (20.0%)
OPh- Lot Experimental group 40 33 (82.5%)
. Control group 40 9 (72.5%)
Importance of mathematics -
gnd Experimental group 40 9 (97.5%)
Control group 40 1 (77.5%)
15t Experimental group 40 9 (72.5%)
Career choice in major field Control group 40 7 (17.5%)

using mathematics Experimental group 40 35 (87.5%)

2ud
Control group 40 8 (20.0%)
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Table 3.7 Results of 2014 on the major comprehension test of the sophomore

Grade Semester Type Group N Mean S.D. t-value  p-value
Experimental group 40 62.925 16.270
Control group 40  53.275 15.845

Soph. gnd Test 2.687 0.008

H/W 28hd azpapgol| A a8 w5 SdA4FH S (0|3t Engin. Math2® 237t 28
AZolsy AAE (o]3t Soph. major testZ X A7)0l oj= AT AW Ho] QA& Lot 7] fHA
ARG FARTY 2817] SgH4F T ol gk AREHAARE o] 838to] 3 AEA L &) Kot

t}2 Table 3.8914 AR} FA -GS ALZHAA Engin. Math27} Soph. major testol] &
ARz F5HA d&S = ZAoZ YET Engin. Math27} Soph. major testE Z+ZF 93.5%,
83.1% A= AWE 4 S & 5 Utk 53] AFYIH SAFTEY AFAA A F4H IS

o3} 2t
AF R Soph. major test = —23.729 + 1.153 x Engin. Math2
EA A Soph. major test = —22.312 + 1.140 x Engin. Math2

Table 3.8 Regression analysis results of the sophomore academic achievement on the post-tests

Grade Group Model Coefficient S.E. t-value p-value
Constant -23.729 3.762 -6.306 <0.001
Experimental group Engin. Math2 1.153 0.049 23.398 <0.001

Soph. R?=0.935, F=547.480, p <0.001
Constant -22.312 5.626 -3.965 <0.001
Control group Engin. Math2 1.140 0.083 13.671 <0.001

R%=0.831, F=186.899, p <0.001

stol, 28hd AFolalY ANe) BRIPAE PAole 2317] T2 THBA w5
o)k
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; °1E
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Abstract

The purpose of this study is to increase the interest in mathematics-related cur-
riculum and improve mathematics academic achievement of H/W majors. Firstly, this
paper proposes the educational case study that develops the learner’s ability, increases
the interest and raises the employment rate in the unfavorable mathematics-related
fields for the H/W majors. Secondly, this paper presents the future teaching method
on mathematics-related curriculum that applies to the actually teaching-learning based
on the computer programming in the field of the H/W. Lastly, this paper suggests the
promising pedagogical method for mathematics by using the statistical analyses of aca-
demic achievements and surveys in order to present the effective conducting method of
mathematics education.

Keywords: Academic achievement, improvement for employment rate, mathematics,

survey.
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