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[ Abstract ]

With the development of e-learning teaching methods, the demand for blended learning, which combines face-to-face education
and e-learning, is increasing, and it shows a learning effect that can replace the existing face-to-face class. Engineering subjects have
various learning activities such as practice, so it is not easy to operate them with traditional blended learning. Therefore, a differ-
ent teaching and learning design is required according to the learning activities required for the subject. In this paper, examples of
teaching method design and operation for blended learning in engineering subjects were introduced, and their effects investigated
and analyzed. Learning activities were subdivided into theoretical classes, practical classes, quizzes and Q&A, assignments and
solutions, and teaching and learning methods such as online videos, LMS utilization, and face-to-face classes were applied accord-
ing to learning activities. According to the results of the student satisfaction survey, blended learning showed higher satisfaction
than pure online and face-to-face classes in engineering subjects, and showed differentiated satisfaction for each learning activity.
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Table 1. Contents topics of communication signal processing
class

3| At SRt AHHI= L8
1 Ch2 Discrete—time signal and system (1)
2 Ch2 Discrete—time signal and system (2)
3 Ch3 Fourier analysis for discrete—time system (1)
4 Ch3 Fourier analysis for discrete—time system (2)
5 Ch4 DFT and FFT (1)
6 Ch4 DFT and FFT (2)
7 Chs z-transform(1)
8 Ch5 z—-transform(2), Ché Filter Structure
9 Ch7 Introduction to Digital Filter
10 Ch.8 FIR Filter Design

CH.9 IR Filter Design(1)
CH.9 IR Filter Design(2)
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Fig. 1. Learning activities in face-to-face and online classes.
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Table 2. Learning activities and operation of communication

signal processing class
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Table 3. The learning effect of blended learning
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Table 4. Course satisfaction according to teaching method

ZENM HE, 201941 2021 2022

ZI=E 2o HEE M 2etel S3c=
A Zelgrt et=5o] oieh MAE 425 433 437
Lt= o] =Jofl Chsto] MM o= DRESICE 419 4.29 4.46
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Table 5. Proper ratio of face-to-face and online classes per
week
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Table 6. Satisfaction survey according to online content topics
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Table 7. Blended learning satisfaction survey according to class type
O|2u= (3-3-0) 1 0 3 15 9 4.1
ASWIE (2-0-4) 2 6 10 4 5 3.1
0|2 ¢ A& W= (3-2-2) 1 0 13 7 3.9

%8 EEHe] ZASIITE E 6ol A5k o] 24 At A
HTHE ol25q) Auze] BEESL Ekow A% FolA
= amegold] Ha Sedolds Az B BEE
7} V3 A e,

@ Ze] G W2 LACIE DY) HiE B4
Shth. #%ol 2 WA, o3 U WA sk wat
5, 54 AHAIHEY A7) FP02 o] 2AMS
£79) 2412} o] & WS P o] & R AFuAEA &

AY= 2] Zarh sk Yesth

fe

Iv. % B
2 TN Fastge shiel FANEAL 2 A
o LGNS 5

3 oled 3t ol
J8kal 7 Aabs £33l S dEe
Zte] kgl tiaf oleld T34 HH ] g
HA3) A gste] BAYE wHE AASA 8
T AFT o]2g BE £¢sly glor syded
A= 2de Z3s ARIIY AL A3 &5
SERIFYL 217} 41991 4299] WEEE HolE
T g2 4409 2 FUUESES Btk A
Aol wal olgsFddr EddE 2ol
o] B =] ® AS=E e =3 2

A Eol @ Begow Fgsh=d 1

o
i
N

S
~

o
)

El
rlr e

(o i

o
> 7
huf Y

ox
& |

o R oE R fooff my O of
e
oz

o oy o rE
k1
rlr oot

)
=
I\

2
)
St

43

Qe o Be < g
g FF FHAAEY FHBF hF F& AT

Aoz Uestth oz S

2 stelet 42

(1]

(2]

(3]

S. Bitter and G. Frankl, “Evaluation of blended learning
courses: The assessment of the e-tutors,” in Proceeding of
the 15th International Conference on Interactive Collab-
orative Learning (ICL), Villach, Austria, pp. 1-6, 2012.

O. Zvereva, R. Mukhamadiev, and D. Shadrin, “Blended
learning in the IT educational programme: an example of
the programming technologies course,” in Proceeding of
International Conference on Information Technologies in
Engineering Education (Inforino), Moscow, Russia, pp. 1-6,
2022.

H. Lee, “A study on the effectiveness the blended e-learn-

ing on teaching and learning of the engineering mathemat-

http://JPEE.org



J. Pract. Eng. Educ. 15(1), 39-44, 2023

(4]

(3]

(6]

(7]

(8]

http://dx.doi.org/10.14702/JPEE.2023.039

ics,” Journal of Korean School Mathematics Society, vol.
22, no. 4, pp. 395-413, December 2019.

J. Lee, “A systematic review of flipped learning research
in domestic engineering education,” Journal of Engineer-
ing Education Research, vol. 24, no. 3, pp. 21-31, May
2021.

X. Yang and W. Su, “Research and design of blended
teaching mode based on smart learning environment,” in

proceeding of International Conference on Education, In-

formation Management and Service Science (EIMSS), pp.

136-140, July 2021.

S. Tikadar, S. Bhattacharya, and V. Tamarapalli, “A
blended learning platform to improve teaching-learning
experience,” in Proceeding of International Conference
on Advanced Learning Technologies (ICALT), pp. 87-89,
July 2018.

Y. Wei, Y. Shi, H. H. Yang, and J. Liu, “Blended learning
versus traditional learning: A study on students’ learning
achievements and academic press,” in Proceeding of In-
ternational Symposium on Educational Technology (ISET),
pp- 219-223, June 2017.

H. Hong, “The effect of self efficacy and self-regulated

43 2 (Hyung-Kun Park)_Z4l5|8l

2000t 8¢ : 2ri{stu FMAtESh} At

20044 3¢ ~ A : =7l RKOE D u

a4

(9]

learning on learning persistence in blended learning based
basic mathematics class,” Journal of Engineering Educa-
tion Research, vol. 20, no. 6, pp. 3-11, 2017.

J. Huh and S. Jeong, “Effects of E-learning as a supple-
mentary learning for basic fluid power practice,” Journal
of Practical Engineering Education, vol. 2, no. 2, pp.
9-15, December 2010.

[10] S. Han, K. Rim, and S. Seong, “A study on the instruc-

tional design and application for non-face-to-face flipped-
learning classes in University,” Journal of Practical Engi-

neering Education, vol. 13, no. 1, pp. 19-27, April 2021.

[11]7J. Kim, K. Joo, and E. Jo, “Study on evaluation of e-

learning education utilization in practical course,” Journal
of Practical Engineering Education, vol. 10, no. 1, pp. 25-
33, April 2018.

[12] K. Andersen, G. Geirsdottir, S. E. Thorsteinsson, H. Thor-

(B0 TSN, HNYEST, 23t0S 24Y

bergsson, and K. S. Gudmundsson, “Engineering educa-
tion case studies: engaging students in blended learning,”
in Proceeding of IEEE International Professional Com-
munication Conference (ProComm), pp. 203-206, July
2018.

2000 92 ~ 2001 8€ : Univ. of Colorado Postdoc.
20013 98l ~ 20044 2¢ : SCHA[AE MUH



