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ABSTRACT

This study aimed to verify the learning effectiveness of students who took courses in the field of new and renewable energy, which
have been operated within a convergence university system. To achieve this, data were collected from 1,228 students who participated
in 34 courses jointly developed and conducted by seven universities as part of standard curriculum offerings. The study analyzed learning
effectiveness (course satisfaction, transfer motivation, learning transfer, creativity-convergence competency) using Excel 2018 and SPSS
25.0. It also examined inter-university differences in learning effectiveness and identified factors influencing creativity-convergence competency.
The main findings are as follows: (a) Course satisfaction (M= 4.20), transfer motivation (M=3.62), learning transfer (M= 4.06), and
creativity-convergence competency (M=3.92) were generally high. (b) Analysis of learning effectiveness differences between universities
showed no significant differences among universities A, B, C, D, and E. University F was lower compared to other universities, while
University G was significantly higher than others. (c) Sex, grade, number of courses taken, course satisfaction, transfer motivation,
and learning transfer had effect on creativity-convergence competency. The results of this study provided implications for promoting
activities to attract students, expanding transfer opportunities, and ensuring student agency.
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Table 1 Course List

Course (34)

. Introduction to Energy Storage

Engineering”

18.

Energy and Climate Change’

. Large Energy Storage System

19.

Wireless Energy Transfer

. Al-based

Energy Safety

Engineering”

20.

Design of Energy Storage
Materials”

. Experiment

on  Hydrogen
Production and Fuel Cell

Applications

21.

Energy and Environmental
Technology”

. Hydrogen Energy Engineering”

22.

Thermal Energy Conversion
Engineering

. Introduction to Hydrogen Fuel

Cells

23.

Feasibility = Evaluation  of

Energy Projects

. Utilization

and Storage of

Carbon Dioxide Capture”

24.

Introduction to Renewable
Energy Engineering”

. Introduction to New Energy

Engineering”

290.

Introduction to  Electrical

Energy”

. Energy and Climate Change

Policy”

20.

Electric ~ Vehicle
Engineering

Battery

10. Advanced Energy Storage

Conversion Engineering

27.

Theory and Experiment of
Electrochemical Energy Storage

11.

Smart Grid

28.

Zero Energy Systems

12.

Materials Engineering for

Energy Production

29.

Geothermal Energy Engineering

13.

Introduction to Energy Materials’

30.

Reaction  Engineering  for

Energy Production

14.

Research on Issues in the
New Energy Industry”

31.

Advanced Power Electronics
and Electric Machines

15.

New Energy Industry-Capstone
Designl

32.

Solar Cell Energy Engineering’

16.

New Energy Industry-Capstone
Design2

33.

Plasma Energy Engineering

17.

Energy and Technology

Economics

34.

Chemical Energy Transport

Note. "Operated every semester

Argslo] AE2AE AABIH. 13719} 281719
31 709} 31 3170]| 27

70| Z2EARE WREl7| Y&l FAGS

oA} TG 2

A% 47
Sk A5l B9
AEslo] A3t

At HFH o= 1,228 SHEHARE E4of E-ga3ict.
TR FoPY(65.9%)°] HSPY(34.1%)HTt WakaL, s

L
shd 18.5%, 13hd 10.7%).
B %ﬁ l“(726%)°] 714

(1

SJeAR(1.1%), AAsAB0.7%)

8.9%), AFEIAE(3.7%),

ot
AEAE1.6%),

O
%14_3 S} ulFo] wohrh4shd 43.5%, 38Hd 27.3%, 2
1 Sl

i

|22 53|
tgos z2dAY
WEAIE(1.5%),

) wom 2 7%

Aol 2tk Foi(33.6%) 3HA¥ol 71 wetar, =3 Y

A7t
(A™ 6.9%, Bt 4.3%, CHli 6.1%).

ST

Table 2%} 2t}

aL
o

st

of

el 2 S vFol Asich

TAEY SEAe] S

278 A3Z, 2024



ARPEOIA) Bof ke o] S Ak B4

Table 2 Characteristics of Respondents

Contents Frequency %

Male 809 65.9

sex Female 419 34.1
1 132 10.7

2 227 18.5

Grade 3 335 27.3
4 534 43.5

Engineering 891 72.6

Natural Science 232 18.9

Medical 13 1.1

Major Humanities 20 1.6
Social Sciences 45 3.7

Education 19 1.5

Arts and Sports 8 0.7

A 85 6.9

B 53 4.3

C 75 6.1

University D 267 21.7
E 203 16.5

F 412 33.6

G 133 10.8
Total 1,228 100.0
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Table 5 Correlations Coefficients

1 2 3 4 5 6 7 8
1 1
2| .074" 1
3| .221" | -.005 1
4| -.041 | 073" |-182""| 1
5| .024 |-.114™| -.046 | .074™ 1
6 |-.110" | -.131""| -.143™ | .209™ | .645™" | 1
7| -.010 |-.136™|-.1563""|.127"" | .768™" | 792" | 1
8 |-.134™|-.173" | -.102"" | .1563"" | .562"" | .646™" | .660™" | 1

Note. "p<.05; "p<.01; ™ p<.001; 1=Sex; 2=Grade; 3=Major; 4=Number
of Courses Taken; 5=Course Satisfaction; 6=Transfer Motivation;
7=Learning Transfer; 8=Creativity—Convergence Competency
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=0.016, p>.05). WA= $7F TEEE(5=0.119, p<.001), #o]
571(B=0.210, p<.001), gH5710](B=0.323, p<.001)= 2&F
o] gl FHHORE Fovt YIS nA= AoE &
A=t 7Y WItE 7} ST 228, Sy
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Table 6 Result of Multiple Regression Analysis

Model B SE B t p
(Constant) 1.645™ 0.114 14.440] .000
Sex -0.149"" |1 0.031 | -0.101 |-4.767| .000
Grade -0.051"" | 0.014 | -0.074 |-3.572| .000
Majors 0.016 |0.013] 0.025 | 1.185 |.236

Number of Courses Taken | 0.016" |0.007 | 0.050 | 2.349 |.019
Course Satisfaction 0.119" | 0.034 | 0.114 | 3.540 | .000
Transfer Motivation 0.210" 1 0.026 | 0.273 | 7.938 | .000
Learning Transfer 0.323™ 10.038 | 0.343 | 8.497 |.000
Note. "p<.05, ™ p<.001
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