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An exploratory study on establishment of a development direction on
education training program for cultivating convergence human resources

in smart aquaculture through a demand survey

Inyeong Kwon and Taeho Kmv'™*

Research Professor, Smart Aquaculture Research Center, Chonnam National University, Yeosu 58754, Korea

!Professor, Department of Marine Production Management, Chonnam National University, Yeosu 58754, Korea

The objective of this study is to develop education programs for cultivating smart aquaculture experts through a education
demand survey of industries, high school students, university (graduate) students and field workers. The industry demand
analysis was conducted as an in-depth interview on representives from seven companies. Education demand surveys were
conducted on 96 students and field workers in the Jeonnam region. Results on the demand survey were analyzed using
frequency analysis and cross-analysis. The company representatives responded that they want to participated in internship
and retraining programs to proactively secure manpowers with convergence capabilities about smart aquaculture. Seven
companies preferred manpowers with basic competencies on ICT (Information and Communications Technologies) or
aquaculture. The most respondents in the demand survey want to participate in the education program for experience on
advanced technology, self-development and enhancement of work capability. On the other hand, some respondents said
that the education is time-consuming and that the education program does not fit their level. Thus, the education program
should be developed in a way to minimize the spatial and temporal limitations of education targets and to improve

understanding of non-majors by reflecting the demands of human resources in the industrial field.

Keywords: Smart aquaculture, Demand survey, Education program, Convergence human resource
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& BB A0 HOY 4 o, AL AR Gl AUHE S R S b 4 E ICT o}
Table 1. Target companies for analyzing industrial circles needs
Company Region Type of business Relevance to smart aquaculture
A Jeonnam Technologies of Automation equipment on Entered to smart aquaculture field
(Yeosu) smart aquaculture aquaculture
B Jeonbuk systems and Structure design on aquaculture Entered to smart aquaculture field
(Jeonju) equipment system (Initial step)
Technologies of
C Jeonr}am environmental Water management in fish tank Entered to smart aquaculture field
(Naju) (Initial step)
control
D Gyeongnam Technologies of Growth management for fish  Entered to smart aquaculture field
(Tongyeong)
growth management
E Jeju for fish Fish disease management Entered to smart aquaculture field
Daejeon Network, cloud management  Entered to smart aquaculture field
ICT
G Jeonnam Software development Entered to smart aquaculture field
(Suncheon)

Journal of the Korean Society of Fisheries and Ocean Technology | 267



rH
ro
08
N
s}
foi

Table 2. Education program draft to cultivate professional human resource of smart aquaculture

unit: hour
Subject Education methods Total
Hhyee Theory class Practical class Discussion Field trip o
Understanding smart aquaculture 3 - - 4 7
Policy and support project of smart 5 ) ) ) 5
aquaculture
Practice and management of smart
6 4 - - 10
aquaculture
Practice and use of smart 2 2
aquaculture
Total 21
Table 3. Interpretation of calculated gamma (Rae and Parker, 2014) ofsf] W &8, AntE QFA] MU E - A|o] A|AH]S] o]
sl 1l 382 al ApleE okAl "idlole] £~ 4l 38
Cramér's V Interpretation OH = =20 X -:— }# o1 1 ﬂ ] 1 = =1 ooﬂ
0.00 — 0.09 Negligible association gk 8= ohet
0.10 — 0.19 Weak association 8 AR} ot s =R BHA Ayt Hie B
0.20 — 0.39 Moderate association /ﬁ" 7]% %74] \g_l _I—Jr_i]. —E‘/l.% /s‘_‘]/\]a}ﬁu} %8], _]—Jl_.g'.
0.40 — 0.59 Relatively strong association thAF Kok Anpe oFAl 8- ko] oja} wl 9o xjo]
0.60 — 0.79 Strong association = oo ~ . . -
= HAM517] 215 _ =2 AAE
0.80 — 1.00 Very strong association = =511 91l chi square lndependence tests AAISF
At} Chi-square independence test Ax} sfj4]A] AA
o) W% WAL o)pet wEEHY, et hepey o 71 Cramérs Vghos st {e(Choi and Han,
Yl o] Hofo] WY ARG 71K AY FAAR prelg 2019 Table 3).
th o] =8 ARE HIEHEA] 3EE 5 WHoR S
- - - - - zd 1
FEsto] A A9 M S4Bk TSI 341, 2 =t
ofeby 9 ofetell 321 W A SA 30 die.  HE HERel 7= 54
220199 6 E] 8U7FA| oF 3709 7F vbE 1l o Qe 2 AR e s 2yl e Ak
ZARE W3)slo] ANBRALE 220 2AF RO AntE Al Q- 2ARRE WS AP AnLE GFAl s Ze T
oFal W&o Tt ola), ol oA} W @t Al oigt ol et 8 ARl Aol SEAbe] Vi 544
EERESATE Table 49} 2. WA 4RI 87 2AL0] S} s
AR 8ol AnE oFA] mSo] tEs) W 25} Hgol Qi s A HoF TAF 717k Ht 1382
7h ) ool MR el olshE B Slel A1 gpy B RAERh
WOT} o] To| 9AF Hopo] me mzoele zap WS OARKILESHY, ek ek w Wy &
1 HAGlo] W80k Table 29} Zro] AAIEFTE o] 7] AR AuRE QFAof] Tt a4 RAFO] SR}
of A] AUFE OFAl 7| % WY L QRS HATAE 2 wdo) 64, of/do] 32t o m LpERG O, 10t
ST S S An Rl e el ofs) 9 20007F el 0% ol Ak el g
of Wyo A8 4= Q= &8 W Axom pAsigry.  FAPE] oF 60% ool slid wofollAf 101 o) el
T2 AnfE opale) ofslis AvlE oFAle] Ay, V4 BEE EArskal bl
9 we] ul S Abellol e Wolx, Anpe
- - - Alod o =P Y|
opa] 9 L A ARIS) ofafe A gL 2 e MBI ST 24
AulE oRAle]| tfat AR 1 Aplo] st oot A JAEAT AMY 1Y Auls RIS Qo) of
SH7, AUFE OFAl 9.9 Wl A0 AuLE oFA] 7]7]9] 3 ARIAA A5 QIElF Ayk= Table 58 At o]7iof| A
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Table 4. Basic characteristics of respondents on the surveys
Classification Frequency Ratio (%)
Male 7 100
Gender
Female 0 0
30s 1 14.3
Age 40s 4 57.1
50s 2 28.6
1—3 years 0 0
4—7 years 1 14.3
) o Experience 8—15 years 2 28.6
In-depth interview in 16— 24 years 3 238
industrial circles needs
More than 25 years 1 14.3
Technologies of smart
aquaculture systems and 2 28.6
equipment
. Technologies of
Major environmental control ! 142
Technologies of growth
2 28.6
management for fish
ICT 2 28.6
Male 64 66.7
Gender
Female 32 333
10s 34 354
20s 35 36.5
30s 6 6.2
Age
40s 9 9.4
50s 7 7.3
60s 5 5.2
High school students 34 354
Demanq survey on University students 20 20.8
education targets Job
Graduate students 12 12.5
Worker in fields 30 31.3
1—3 years 4 13.3
Exoeri 4—7 years 7 23.4
xperience —
(Worker in fields) 815 years 8 266
16 —24 years 4 13.3
More than 25 years 7 23.4
. Fisheries and ocean 71 74.0
Major
ICT 25 26.0
Wl Aol Folgh 749 Z19e N Wk ARe  olEd md 7|7k ghrEe] 7]9le 234 sl
WHE QIR RN Hold AU Ao, B HUaltn wedch Ted CAle ARE 455
QUS4 2 Fol ofge] dhaalts T 19 W glalAe /1Y ol4e] JIxtel Basteha wakela
EA ZmIdof o ool Sl Aer SHBHA = 71%o] ' Aol whel At o Hek g
o} o] 22T o] o] HAL AutE A oA T oA} 9l Ao g SutElgiT) o] AL 7]¢jo] Hls
A 20 AT 9 A AAH BHel we R4 2GS 2 708 oA HA AF 71FA
2 Sk QAo the AEIN 5 A0kE bR AT sHssteks ool Uglowt, SIEA Al o
wobe] G A 5 AR g s slgellon], ol weh X AT ol NPT 4 ot gaE
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Table 5. In-depth interview results of companies

Questions

Answers

Participation experience

- No experience participating in all companies

Intention to participate

- Intention to participate in all companies

Participation purpose

+ Securing professional human resource with smart

aquaculture

+ Training and competency verification of interns

Dispatch period and time

« Periods: 2—3 months, more than 6 months
+ Time: All the year round

The degree to which a
company’s practice allowance
can be paid

* Minimum 700,000 won to minimum wage (4 weeks)

Responsibilities

Internship program

Research and development assistant

+ Report preparation
+ Fish farm management

Construction and management assistance on smart
aquaculture system

+ Production and management assistance on smart

aquaculture system
Program design for smart aquaculture management

Intern selection conditions and
expected competencies

- Selection conditions: Manpower with basic

competence in aquaculture and ICT fields

- Expected competencies: Judging the interest, active

attitude and understanding the company culture as
important factors of competencies to work over the
major of interns

Demand for pre-training prior
to internship

- Training on basic business manners, attitudes toward

work

- Major in ICT field (Big data, IoT, Al etc.)

Completion of a curriculum to understand basic
concepts of smart aquaculture

- Completion of basic training on basic equipment for

industrial automation such as SCADA (Supervisory
Control And Data Acquisition), HMI (Human Machine
Interface), equipment and devices related to smart
aquaculture

Necessity of education

+ Recognizing the need for retraining on industrial

workforce in 6 companies

Purpose of education

Re-education of workers

- Improving understanding of practitioners

Construction and utilization of smart aquaculture
system

- Empowering practitioners with the development of

smart aquaculture equipment

Contents of education

Education on technology patents and the operation of
control devices and programs of automation system

Education operation

- Basic education: short-term, prefer to operate online

curriculum

+ In-depth education: long-term, field practicum
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Table 6. Results of the survey related to participation in smart aquaculture education

. High school University Graduate Ratio
Questions students students students Workers Total (%)
S Yes 22 14 11 23 70 72.92
Participation No 12 6 1 7 26 27.08
intention
Cramér's V = 0.194, P > 0.05
Completion in advanced 0 2 4 0 6 8.45
course
Employment competency 5 1 1 0 7 986
empowering
Experience on advanced 6 4 3 5 15 2113
technology
Self-improvement 12 7 3 0 22 30.99
Reasons for Validation on the
participation introduction of smart 0 0 0 2 2 2.82
aquaculture technology
Preparing to introduce smart 0 0 0 7 7 9.86
aquaculture technology
Strengthen'lr}g work 0 0 0 10 1 15.49
capabilities
Preparation on start-up of 0 0 0 1 1 1.41
smart aquaculture
Cramér's V = 0.608, P < 0.05
Burdensome of training time 3 3 1 8 34.78
High level of education 0 0 2 8.70
Low level of education 0 0 8.70
Reasons for -
non-participation Unwanted educational 1 0 0 2 3 13.04
content
Little connection with career 6 2 0 0 8 34.78
Cramér's V = 0.525, P < 0.1
1—2 months 10 7 6 29 30.21
3 —4 months 0 2 2 2.08
) 5—6 months 0 5 5 5.21
Time of 7—8 months 22 10 5 4 41 42.71
participation
9—10 months 0 7 7 7.29
11—12 months 0 6 12 12.50
Cramér's V = 0.439, P < 0.05
Smart aquaculture 16 9 3 0 33 3438
technology
Construction and
management of smart 10 8 2 22 42 43.75
aquaculture
Feeding methods for fish 0 1 0 1 2 2.08
Hopes Water quality management at 3 1 1 0 5 591
education field fish farm .
Fish health care 3 1 0 2 6 6.25
Business management of 1 0 0 4 5 591
aquaculture
Policy and support project 1 0 1 1 3 313

related to smart aquaculture

Cramér's V = 0.369, P < 0.05
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