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Abstract This study determined effective educational strategies by investigating and analyzing the related
educational demands for SMEs (small and medium-sized enterprises) in the 4th Industrial Revolution based
area of smart farms. In order to derive the approprate educational strategies, Importance-Performance
Analysis (IPA) and Borich's Needs Assessment Model were conducted based on the smart farm technological
field. As a result, the education demand survey showed high demand for production systems and intelligent
farm machinery. In detail, Borich's analysis showed the need for pest prevention and diagnosis technology
(8.03), network and analysis SW linkage technology (7.83), and intelligent farm worker-agricultural power
system-electric energy hybrid technology (7.43). In contrast, smart plant factories (4.09), lighting technology
for growth control (4.46) and structure construction technology (4.62) showed low demands. Based on this,
the IPA portfolio shows that the network and analysis SW linkage technology and the CAN-based complex
center are urgently needed. However, the technology that has already been developed, such as smart
factory platform development, growth control lighting technology and structure construction technology,
was oversized. Based on these results, it is possible to strategically suggest the customized training
programs for industrial sectors of SMEs that reflect the needs for efficiently operating smart farms. This
study also provides effective ways to operate the relevant training programs.
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Table 1. Class of Smart-farm Technologies

Stages Class Core Knowledges (Educational Content)
Big Data & . .
Digital Smart plant factory platform development
Developed incubator for plant factory
Automatic o
& Robotics Developr'nfsnt of Work path guiding system
for precision agriculture
Core
Tech. Sensor_technology

Growth information management
production |technology
system |Optimal environment building technology
Pest prevention and diagnosis technology
Network and Analysis SW
Smart farm |Maintenance and Storage Distribution
Bio tech.

engineerin |pest-disease diagnosis BIT technology
g Golden seed development technology
Bidirectional control
technology
. Dual clutch shifting
Agricultural
hi technology
machine:
v Monitoring tech for
system . A :
inventories and safety
Applie | Intelligent Electric energy hybrid
d Farming technology
Tech. | machine T Application of agricultural
sensor and precision control
Convergenc h
tech.
S GPS / GIS based autonomous
Intelligent .
driving tech.
Farm
. CAN-based complex sensor
Machinery
tech.
Structure construction technology
Plant Lighting technology for growth control
an
£ Remote control automation technology
actory

Nutrient automatic supply technology,
temperature control technology

Note: Based on [5] and reviewed by research committee.
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N (rCL— PCL)* RCL
N

Borich’s Needs Assesment Model =

RCL: Required Competence Level

PCL: Present Competence Level

RCL: the Mean Scores for Required Competence Level
N: Total Class

Fig. 2. Borich’s Needs Assesment Model
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Table 2. Profiles
Ages Education
Contents units % Contents units %

20s 34 9.9 [Under high sch. 19 5.6
30s 141 | 41.3 [College 48 14.0
40s 115 | 33.6 |Bachelor 159 | 46.5
50s 47 | 13.8 |Master 81 23.7
over 60s 5 1.5 |[PhD 35 10.2

industrial sectors Positions
Food & bio 129 | 37.7 |Researcher 70 20.5
4th Industry 119 | 34.8 [Senior researcher | 57 16.7
Clean environ 93 27.2 |Senior manager 94 27.5
Drone 1 0.3 |Executives 121 35.4

Job position Career for work

Product Mgnt. 30 | 8.8 [Under 3 years 83 | 243
gﬂiglietrR&D g 2894 -6 years 78 22.8
Manager 123 | 36.0 [7~9 years 42 12.3
Quality control 4291 B3 over 10 years 139 | 40.6
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Table 3. The results of IPA

Importance Performance
Average 4.01 2.51
Maximum 4.34 291
Minimum 3.69 2.11
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Table 4. The Results of IPA and Borich’s Need Assesment on Smart Farm Technologies

. . Importance | Performance | Gaps | Borich’ Sectors
Classify Core Knowledge (Educational Content) ) ®) (1-P) t-value s ) ®) [Borichs
Big Data & ok
Digital Smart plant factory platform development 3.93 291 1.02 | 3.708 409 | 393 |291| 4.09
. |Developed incubator for plant factory 3.83 2.66 1.17 | 1.226 ** | 4.70
Automatic Development of work path guiding system 3.89 | 2.64 | 5.07
& Robotics | prme work path guiding sy 3.96 2.61 135 | 3.111 ™ | 542 |~ } :
or precision agriculture
Sensor technology 4.34 2.54 1.80 | 0.413 * | 7.23
ducti Growth information management tech. 4.19 2.69 1.50 | 1.261 ** | 6.02
prs Sli;:lon Optimal environment building tech. 4.04 2.55 1.49 | 0.688 ** | 598 | 4.21 |2.46| 7.09
i Pest prevention and diagnosis tech. 4.28 2.28 2.00 | 1.668 ** | 8.03
Network and Analysis SW 4.20 2.25 1.95 | 0.010 * | 7.83
Smart farm |Maintenance and Storage Distribution tech. 4.08 2.61 1.47 | 2.120 * | 5.90
Bio Pest-disease diagnosis BIT tech. 4.06 2.59 1.47 | 3.537 * | 590 | 4.08 |2.58 | 6.08
engineering |Golden seed development tech. 4.10 2.53 1.57 | 3.726 ** | 6.30
Bidirectional control tech. 4.13 2.68 1.45 | 4.089 * | 5.82
Agricultural |Dual clutch shifting tech. 4.01 2.29 1.72 | 4766 * | 691
machinery Monitori'ng tech for 3.95 231 164 | 4668 * | 658 3.96 |235| 6.53
system inventories and safety tech.
Intelligent Elect'ric 'energ?f hyt'Jrid tech. 3.96 2.11 1.85 | 3.477 ** | 743
Farming Application of agricultural
machine |ICT sensor and precision control 4.18 2.55 1.63 | 4.485* | 6.54
Convergence |tech.
Intelligent GI?S./GIS based autonomous 406 251 155 | 1.046 * | 6.22 4.09 | 246 | 6.61
Farm driving tech.
Machi be
achinery Ee{zllj based complex sensor 404 2.41 163 | 2537 * | 654
Structure construction tech. 3.70 2.55 1.15 | 2.704 ** | 4.62
Plant Lighting technology for growth control 3.70 2.59 1.11 | 1.677 ** | 4.46
fac?ory Remote control automation tech. 3.89 2.56 1.33 | 0.688 * | 534 | 3.81 |2.46| 5.09
Nutrient automatic supply tech. & 3.69 2,46 123 | 1226 * | 494
temperature control tech.
*p <001, * p <005
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Fig. 3. IPA Portfolio of Smart Farm Technological Training and Educations
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