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Needs Analysis of Regional, Industrial, Academic, and Research Experts
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Research Professor, New Energy Industry—Convergence Open Sharing Center, Korea University

ABSTRACT

The purpose of this study was to conduct a needs analysis among experts regarding the curriculum in the field of new and renewable
energy for the future experts. To achieve this goal, purposive sampling was employed to select 30 experts from the reginal, industrial,
academic, and research sectors in the new and renewable energy field, who participated in needs surveys and expert Delphi surveys.
Needs assessments for 53 courses and suitability evaluations for 6 curriculums were conducted, and comprehensive advisory opinions
were gathered. Data were analyzed using t-tests, Brich’s needs assessment, the locus for focus model, and content analysis methods,
with the assistance of MS Office Excel 2018 and SPSS 25.0 software. The key findings include: (a) 18 courses should be given top
priority for operation, while 4 courses should be considered secondarily; (b) All 6 curriculums received positive evaluations; (c) Improvements
are needed in curriculum development to cater to both generalist and specialist training needs, incorporating the acquisition of new
technology and project-based learning experiences. The results of this study provide implications for the development of customized
curriculums in the new and renewable energy industry.

Keywords: Needs analysis, Curriculum assessment, New energy industry, New and renewable energy

L q = w7, oF 0% ofo] iR Aol W} Qlof 1 9 1
ool tifgk ARlSAdo] Al AolTHol4al, 2022). oY

SANSIE Z2 AL 2% oliX) AEAS BT Aparzelzk ouXe] AL AkkEle] 2R A
o UL L S HAS AR RAS oM 9T 9l 3RS BF E- bR FRslel Ag A oua,
oh g, U AR 5 R0 ofux) AHRE ouX HAZ] el AAle] FRHC S S ofulX) ZHIAL
& A QIO SO AR AEE 9 thiFe BXF &o] 7 Hop ARAS Hag B QS st ke
£ ololgton], Seutele A Yisle, MES 24, o o] Wasih wa, AeIA] Hobe] ujz) Rl of
VX A 5 ARAEIUA) AR B QRS SIS TE 3 e % Zoleka olo] Q1Y Sge] o A%, @4
3 A AAAFTHAAEAAUR, 2023). T olRE 71F  mgo] AH A7 BA= AFeH shEsior & Tolct, o]
A7l thgal] Siet BawY BES PR V1 WY efat Aol AAe] A4 nlania RS shas)
SolE AFe) SBIMoITE ] ofat weko.Ra A, ATV BERSO] oS} A

A% 7] eke oA
S} S AR oA TSR a5 7k welo] AxElekETE 9, 2023)
olo} tRof sk A|eixjs] BAE st Ao 400

Received April 8, 2024; Revised May 24, 2024 &5t FAA FHEA o] FfjEal Qloj(EL. o]F
Accepted May 27, 2024 T, 2017), AY 4] geEle FasiAct v A 958}
+ Corresponding Author: hrd-ace@korea.ac.kr " s = N o

©2024 Korean Society for Engineering Education. All rights reserved. ﬁ'ﬁ'ﬂ:o]: Z]glﬂ Zé‘rlg] ?leook /\61 ) /\];f)]' Tﬁ-o/] 7 ]E/\}ﬁﬁ‘ Xﬂﬂ]

14



AAPIAA] EoF 15

ol ot A-4k8h

A1) Q784

()

of
N
N
:'i
_%l
ry
-2
rr 4
X
ﬁ
S~
=
1A%
Y
)
-
g
-
N
r
1o
El o> Hr oz

Ho

S 73T} 2 2. A8 9o
FAgetar Al 9| EdiE 53k
g # ek weEba] AR, AAIA, A1
3 WAL JHF 9 Lod5le] 2223} 91X
, FE A=l 4 HO?OW *P?j Ur 71&0]

3
o N
>

oM
)
1

o,
r
o,
mlm

ot
o8
X
1o
o
=
o
OZi’
iﬂi
22
fins
Ho
ox,
(o]
: Lm
o,
2
_Li
o
lo >i okl rlr oft o

o o . q o

RN RO

- [

rgLEEHoL jZi

oo o2 O
:I:‘

anLO JLWHLXJ 7Hl:ﬂ-_<l %z‘ﬂ. o1§H JQL:rL
F71H o7 945 EAste] wsay 7
Hip F7to]] HJ % H Atdwstol| df-g-sfof gtk st
2 ARRE Biskel yielR ods f&@i BAS= 5
WS} T2 ) AEAQ] T SeS Bl Aee
0113%2 = O'EHABEEK 2024).
e o B e e P B IS P R e
O 7 Jfdsto] el wsagE A
Aog QRN AXstal, aikEel %ﬂ
AAREE EEstast gttt &2 WS 7 A
3ATE ARAY] e et Al B3RS W] 9ls
ARE A gkt e 1~2312 7k = Ab-3F- A
oz QRARE AAste] X9 g5 Whs)
liﬂ%ltk °l<>ﬂ whet X ARE A Qe A]- A3
WS AFE 9fgt o R Ao HETME AEgtsh
Jﬂé B7he 9t AR s Fdisielnt. 2 A
= AU ALY S HEd s 2Ytket] 783t
AAREE AlEE 4= ks Aotk
:rl‘ E;H 1:1—/&& HOH 1;].‘_44_ 71—0] oqr[l._?_;q]% /\42
AR, AR FofellA @E7) =& wakEe 6l
78 A, Ao A] Eore] ARt OJJT‘SJ 2 wsaky
2 AR

FN ofl 2t 2 rlo oft K
&
s
o~

~
E
I
N
i
rE

O

]

01' HU
og
ox
o
g

r—.>:4 rN
—L-'

T oo g ﬂi
d
b5
i

:(é

o 2 o do
N[‘.‘TA’.-{EO_&
komﬂllo
I

] NI o W P w P

[0

M

= 2 N
X o u

o & e
%F

Ho

. AKX =OF wSIFY R+ FIt
1. Aol LX] 20F WSIFY At

| tistelld S oflvA] ZoRell: o4, A, oJApiA,

W), B 99 wsage] ofd AR Zokg £

Journal of Engineering Education Research, 27(3), 2024

o BRIPOR LGS thsfo] Ea Yok FARO=,
BEAAE APAAKE L5, A3

ShaH(ofl: 2 HIXMD oy x| gatalelal(df]: FAt)ollA AE
WIS gttt FgdiEo= nlolu Al g ek ¢

Sofah), ool RETHHe: AL ), A

A2gstael: 4710, AdelviA gt Al
Bl Auy), FeeluAZshH]: 24 5 gk
OS] AAAOUIA] LETHAHO] SRANE ofudA) THIAK:
of wfel w3t TAL FHSlo] Felshd Table 17} 2o, o
A At AL BE mEae] TGO, AP 45
o Uy stelur EEol ek

Table 1 Curriculum Cases

Major/Curriculum P S T

1. Energy Convergence: Kunjang o o - o

2. New-Renewable Energy: Shinsung o o -
Collage . .

3. New-Renewable Energy Engineering: - e o

Jeonju Vision

1. Future Energy Engineering: Donga o o - o
2. Future Energy Convergence: Seoul o

Science and Technology - °

University |3. Social Energy System Engineering: o - o
Kyonggi

4, New-Renewable Energy: Kyungpook o o - o

5. Advanced Energy Engneering Chosisn o o - o

Note. P: Energy Production; S: Energy Storage; T: Energy Transport;
M: Energy Management
Source: Website of Collages and Universities
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Table 2 Experts in New andRenewable Energy

No. Experts Degree Career|No. Experts Degree Career
1 Industry A Bachelor 360 | 16 Academic C  PhD 315
2 Industry B Master 360 |17 Academic D  PhD 288
3 Industry C Master 350 || 18 Academic E  PhD 177
4 Industry D Master 210 || 19 Academic F PhD 120
5 Industry E Master 103 [ 20 Academic G PhD 120
6 Industry F Master 84 |21 Academic H PhD 120
7 Industry G PhD 300 |22 Academic I PhD 99
8 Industry H PhD 228 || 23 Researcher A PhD 310
9 Industry I PhD 228 || 24 Researcher B PhD 300
10 Industry J PhD 145 || 25 Researcher C  PhD 216
11 Industry K PhD 130 | 26 Researcher D  PhD 150
12 Industry L  PhD 25 || 27 Regional B Bachelor 463

13 Industry M PhD 23 |28 Regional D Bachelor 175
14 Academic A PhD 336 |29 Regional C PhD 108
15 Academic B PhD 330 |30 Regional A PhD 84

Note. Career: The Number of Months of Work Experiences
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Note. NS=needs score, RL=required level, PL=present level,

E =average of RL, N=sample size
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2 Table 3 Results of Borich's Needs Assessment
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g5, Sectora(u) Sector3 (HL) No Tl M| DI M]ISD t Ng |Priority
LN —
aF

- Low Discripancy - Low Discripancy 450 | 057 | 4.43 | 0.68 |-0.07| 0.52 | -0.70 |-0.30| 49

423063 | 433|061 (010|055| 1.00 | 043 | 25
4.23 | 057 | 450 | 0.63 | 0.27 | 0.52 | 2.80" | 1.20 | 10
407 | 058 | 410 | 0.71 [ 003|041 | 044 | 0.14 | 36
407 [ 074 | 417 [ 075 | 0.10] 040 | 1.36 | 0.42 | 27
407 | 069 | 4.00 | 0.74 |-0.07| 0.64 | -0.57 |-0.27| 48
403072 | 420 | 0.76 {017 |0.70| 1.31 | 0.70 | 19
373 | 0.83 | 4.20 | 0.76 | 0.47 | 0.68 | 3.75™" | 1.96 | 3
370 | 0.84 | 403 | 0.85 |0.33|0.71| 257 | 134 | 7
AR 57} diafo] ZALS AlAJste] @S gtz of 3.73 1069 | 3.83]0.70 [0.10| 040 1.36 | 0.38 | 33

383|065 | 3.87 | 097 |003|0.76| 024 | 013 | 37

1
2
3
4
5
6
7
8
9
10
11

o o o 12

3 B7K7 Point-Likert scale, 1= A3la}A] ¢, 7=vl-%- 13| 360 | 067 | 380 | 1.03 [0.20]1.00| 1.10 | 0.76 | 16
14
15
16
17
18
19
20
21

Average Importance of "Should Be"

Fig. 1 The Locus for Focus Model
Source: Mink et al,,(1979), p128
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390 | 0.76 | 3.97 | 0.76 | 0.07 | 0.58 | 0.63 | 0.26 | 34
3.80 | 0.66 | 3.90 | 0.71 | 0.10]0.31 | 1.80 | 0.39 | 31
390 | 0.76 | 4.23 | 0.68 | 0.33 | 0.76 | 2.41" | 1.41 6
3.73 | 0.74 | 433 | 0.71 | 0.60 | 0.62 | 5.29™ | 2.60 1
393 1074 | 420 | 081 | 0.27 [ 0.58 | 250" | 1.12 | 12
397 | 0.72 | 4.33 | 0.80 | 0.37 | 0.56 | 3.61" | 1.59 5

223831079 | 403 | 0.76 [0.20 [ 0.55| 1.99 | 0.81 15

2ol duto] SJARANE AA|sto] 12} Aol thgt 3, i 923|367 | 071 | 397 | 0.76 | 0.30| 0.60 | 276" | 119 | 11
Jl=o] Zakro] AL AAsIAT 92 ©Zato] dimlo] © 24 | 383 | 0.83 | 3.77 | 0.77 |-0.07] 058 | -0.63 | -0.25| 47
Feel S84 _“]LE' gforalet. 2 efel sl <] 25 3531090 | 353 | 0.90 {0.00]0.37| 0.00 | 0.00| 40
AZAR= AFA] oA es e s AF Edat A5E A 26 | 383079 | 3.83[ 0.79 [0.00[ 045 0.00 | 0.00 | 41
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o JZoa whks 34 | 367 | 071 | 400 | 091 | 033|066 | 276 | 1.33 | 8
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n, —(N/2) 371380 | 076 | 397 | 0.76 | 017 | 053 | 1.72 | 0.66 | 22
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oo . - 50 | 3.27 | 0.78 | 3.17 | 070 |-0.10] 048 | -1.14 |-0.32] 50
E9o] TR S A 52 1377 | 077 | 393 | 078 | 0.17 | 0.65| 1.41 | 066 | 23

53 1340 ] 0.72 | 3.43 | 0.82 ] 0.03 | 0.49 0:37 O:ll 39
Note. "p<.05, “p<.01, ""p<001
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Table 4 Results of the Locus for Focus Model

Courses

13. Bio-waste to Energy
LH Conversion Engineering*

@ 28. Plasma Energy Engineering 52. Safety Engineering for
Hydrogen Energy

33. Wireless Energy Transfer®

4, Introduction to Energy 23. Al-based Energy Safety
Storage Engineering” Engineering”

8. Energy and Technology 27. Hydrogen Energy
Economics® Engineering”

9. Energy and Environmental |29. Electric Vehicle Battery
Technology* Engineering®

30. Advanced Energy Storage
Conversion Engineering*

31. Hydrogen Production and
Fuel Cell Applications

18. Chemical Energy Transport’ [34. Al-based System Optimization"

19. Al-based Energy Management™ |35. Smart Grid®

20. Utilization and Storage of 36. Feasibility Evaluation of
Carbon Dioxide Capture* Energy Projects”

21. Big Data Analytics for Energy" 37. Research on Issues in the

New Energy Industry

22. Energy and Climate Change [39. New Energy Industry—

10. Energy and Climate Change’

HH

20) 15. Large Energy Storage System"

Policy” Capstone Design 2
1. Introduction to New Energy | 7. Introduction to Electrical
Engineering Energy

2. Introduction to Renewable 14. Design of Energy Storage
Energy Engineering Materials

3. Introduction to Hydrogen
Fuel Cells

HL

9) 16. Zero Energy Systems

38. New Energy Industry-
Capstone Design 1
6. Theory and Experiment of Electrochemical Energy Storage

. Introduction to Energy Materials

[$2]

11. Reaction Engineering for 43. New Energy Industry-
Energy Production Incubating Entrepreneurship

12. Materials Engineering for 44, New Energy Industry-Data
Energy Production Analytics

17. Advanced power electronics
and electric machines

24. Solar Cell Energy 46. Energy Semiconductors and
Engineering Ultra-low Power Appliances

.. |47. Energy, Environment, and

25. Geothermal Energy Engineering N

LL Society

(20)|26. Wind Energy Engineering 48. Energy Plants-Capstone Design

49. Experiment on Hydrogen
Production and Fuel Cell
Applications

40. Introduction to Nuclear Power [50. Introduction to Nuclear
Engineering Engineering

41. Introduction to Python

45. Al and New Energy Industry

32. Thermal Energy Conversion
Engineering

51. Carbon Neutrality and ESG

Programming
42. New Energy Industry-Career |53. New Energy Industry in Our
Design Region

Note. *: The Results of Borich’'s Needs Assessment Priority
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Table 5 Results of the Priority

Table 6 Results of the Expert Delphi Survey

Curriculum

CVR

Decision

Courses BNA LFF'HH Priority
4. Introduction to Energy Storage Engineering o o Ist
8. Energy and Technology Economics o o st
9. Energy and Environmental Technology o o 1st
10. Energy and Climate Change o o st
13. Bio-waste to Energy Conversion Engineering o - 2nd
15. Large Energy Storage System o o 1st
18. Chemical Energy Transport o o 1st
19. Al-based Energy Management o st
20. Utilization and Storage of Carbon Dioxide
o o 1st
Capture
21. Big Data Analytics for Energy o o Ist
22. Energy and Climate Change Policy o o 1st
23. Al-based Energy Safety Engineering o o Ist
27. Hydrogen Energy Engineering o o st
29. Electric Vehicle Battery Engineering o o Ist
30. Advanced Energy Storage Conversion
. . o o 1st
Engineering
31. Hydrogen Production and Fuel Cell
Lo o o 1st
Applications
33. Wireless Energy Transfer o - 2nd
34. Al-based System Optimization o st
35. Smart Grid o 1st
36. Feasibility Evaluation of Energy Projects o st
37. Research on Issues in the New Energy
- o 2nd
Industry
39. New Energy Industry-Capstone Design 2 - o 2nd

e Curriculum A consists of beginner, intermediate, and
advanced levels in tracks for energy production,
energy storage and conversion, energy transportation,
and energy management.

« Total of 40 courses:

- 11 beginner-level, 14 intermediate-level, and 15
advanced-level courses

.800

Suitable

e Curriculum B consists only of courses related to
energy production.
e Total of 12 courses:

- Beginner-level(3): Introduction to New Energy
Engineering, Introduction to Renewable, Introduction
to Hydrogen Fuel Cells, Energy Engineering

- Intermediate-level(4): Reaction Engineering for|

Energy Production, Materials Engineering for Energy|

Production, Bio-waste to Energy Conversion
Engineering, Introduction to Nuclear Engineering

- Advanced-level(5): Solar Cell Energy Engineering,
Geothermal Energy Engineering, Wind Energy|
Engineering, Hydrogen Energy Engineering, Plasma
Energy Engineering

3| Suitable

Note. BNA=Borich's Needs Assessment; LFF" HH= HH(Sector2) on
The Locus for Focus Model

5, M og nesfof & 32 Borich 8% A
= The Locus for Focus ModelollA 242} AF5 47) 1=
oft}, 13. Hioled7|ZollvA| g3}, 33, FAUAIHY, 37.
oAl alitgolr Tt 39. oA A AETARI2 Tk
2 2 oo R Yol sl wakme] sjgETh

2. I| . Ab.
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e Curriculum C consists only of courses related to
energy storage and conversion.
« Total of 10 courses:

- Begimner-level(3): Introduction to Energy Storage
Engineering, Introduction to Energy Materials,
Theory and Experiment of Electrochemical Energy]|
Storage

- Intermediate-level(3): Design of Energy Storage|’

Materials, Large Energy Storage System, Zero
Energy Systems

- Advanced-level(4):  Electric  Vehicle Battery
Engineering, Advanced Energy Storage Conversion|
Engineering, Hydrogen Production and Fuel Cell
Applications, Thermal Energy Conversion Engineering

667

Suitable

e Curriculum D consists only of courses related to
energy transportation.
« Total of 8 courses:
- Beginner-level(1): Introduction to Electrical Energy
- Intermediate-level(4): Advanced Power Electronics
and Electric Machines, Chemical Energy Transport,
Al-based Energy Management, Utilization and
Storage of Carbon Dioxide Capture
- Advanced-level(3): Wireless Energy Transfer,
Al-based System Optimization, Smart Grid

467

Suitable

e Curriculum E consists only of courses related to
energy management.
« Total of 10 courses:

- Beginner-level(4): Energy and Technology Economics,
Energy and Environmental Technology, Energy and
Climate Change, New Energy Industry-Capstone
Design 1

- Intermediate-level(3): Big Data Analytics for
Energy, Energy and Climate Change Policy, Al-based
Energy Safety Engineering

- Advanced-level(3): Feasibility Evaluation of Energy
Projects, Research on Issues in the New Energy

Industry, New Energy Industry-Capstone Design 2

667

Suitable
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Curriculum CVR|Decision
e Curriculum F consists only of courses related to
renewable energy and the environment.
« Total of 8 courses:

- Beginner-level(3): Introduction to Hydrogen Fuel
Cells, Introduction to Environmental Engineering,
Introduction to Smart Cities .667| Suitable

- Intermediate-level(3): Chemical Energy Transport,
Preliminary Hazard Assessment, Environmental
Ecology Engineering

- Advanced-level(2): Solar Cell Energy Engineering,
Thermal Energy Conversion Engineering

Table 6oll4] AAGE v} Zro] CVRgHS: AFESlo] WEER =
5 A 4n 67 wsaHA~PE 2FE Akl
(CVR>.333). L5ollAe A &S 7P 5784 H7ks
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