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ABSTRACT

The effects of the Fourth Industrial Revolution on manufacturing are spreading by policies to secure or strengthen the manufacturing
competitiveness of each country. Strengthening policies on manufacturing necessitate nurturing manpower for smart manufacturing. This
study examines the difference of the experts’ perception about the educational curriculum to develop the knowledge of Product Lifecycle
which covers the whole knowledge area of product development among the knowledge areas aimed at fostering the manpower of smart
manufacturing for the 4" Industrial Revolution Era. Experts were aware that future developments in digital development, production, and
new product development are most important, and that they feel that the whole knowledge area is generally weak. In this study, the
implications for the development of educational curriculum in the future are derived from the perception difference of knowledge on Product
Lifecycle obtained through expert survey.

Keywords : 4" Industrial Revolution, Smart Manufacturing, Smart Factory, PLM (Product Lifecycle Management),
Product Development
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Fig. 2. Survey Result: Educational Institute
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Fig. 3. Survey Result: Consultant
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Table 2. Summary Statistics: Influence
Level Count Sum Average Variance
1. Project Portfolio Management 65 253.00 3.89 0.49
2. Collaborative Product Design 65 263.67 4.06 0.68
3. Customer Needs Management 65 267.00 411 0.38
4. Direct Material Sourcing 65 238.00 3.66 0.52
5. Product Data Management 65 256.57 3.95 0.32
6. Digital Manufacturing & Engineering 65 286.00 4.40 0.51
7. R&D Foundation 65 243.00 374 047
8. New Product Development 65 270.50 4.16 0.39
Table 3. ANOVA: Influence
Source Variation 5S) DF MS F P-Value Fo
Model 25.87 7 3.67 7.36 4.65E-09 2.03
Residual 240.82 512 0.47
Total 266.69 519
Table 4. Summary Statistics: Importance
Level Count Sum Average Variance
1. Project Portfolio Management 65 252.33 3.88 052
2. Collaborative Product Design 65 263.00 4.05 057
3. Customer Needs Management 65 265.75 4.09 0.42
4. Direct Material Sourcing 65 245.00 3.77 057
5. Product Data Management 65 261.43 4.02 0.28
6. Digital Manufacturing & Engineering 65 281.33 433 0.41
7. R&D Foundation 65 245.75 378 0.42
8. New Product Development 65 267.75 412 0.48
Table 5. ANOVA: Importance
Source of Variation 5SS DF MS F P-Value Fo
Model 16.08 7 2.30 5.01 1.65E-05 2.03
Residual 234.72 512 0.46
Total 250.81 519
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Table 6. Summary Statistics: Insufficiency

Level Count Sum Average Variance
1. Project Portfolio Management 65 216.67 3.33 0.53
2. Collaborative Product Design 65 211.67 3.26 0.46
3. Customer Needs Management 65 229.50 353 0.65
4. Direct Material Sourcing 65 209.50 3.22 0.41
5. Product Data Management 65 220.57 3.39 0.40
6. Digital Manufacturing & Engineering 65 221.67 3.50 0.80
7. R&D Foundation 65 218.50 3.36 0.37
8. New Product Development 65 226.00 3.48 0.65
Table 7. ANOVA: Insufficiency
Source of Variation SIS DF MS F P-Value Fo
Model 582 7 0.83 1.56 0.145 2.03
Residual 273.03 512 0.53
Total 278.85 519
Table 8. Summary Statistics: Job Application
Level Count Sum Average Variance
1. Project Portfolio Management 65 226.00 3.48 0.66
2. Collaborative Product Design 65 232.67 3.58 0.62
3. Customer Needs Management 65 219.75 3.38 0.50
4. Direct Material Sourcing 65 220.00 3.38 0.45
5. Product Data Management 65 21343 3.28 0.41
6. Digital Manufacturing & Engineering 65 219.67 3.38 0.69
7. R&D Foundation 65 207.25 3.19 0.36
8. New Product Development 65 215.75 3.32 0.67
Table 9. ANOVA: Job Application
Source of Variation S DF MS F P-Value Fo
Model 6.41 7 0.92 1.69 0.11 2.03
Residual 277.96 512 0.54
Total 284.37 519
Table 10. Summary Statistics: Expected Job Application
Level Count Sum Average Variance
1. Project Portfolio Management 65 242.33 3.73 0.45
2. Collaborative Product Design 65 261.33 4.02 0.61
3.Customer Needs Management 65 264.50 4.07 0.41
4. Direct Material Sourcing 65 24550 3.78 0.74
5. Product Data Management 65 255.00 392 0.31
6. Digital Manufacturing &  Engineering 65 281.33 4.33 0.34
7. R&D Foundation 65 244.50 3.76 0.38
8. New Product Development 65 270.75 417 0.49
Table 11. ANOVA: Expected Job Application
Source of Variation 9 DF MS F P-Value Fo
Model 20.82 7 297 6.53 2.14E-07 2.03
Residual 23317 512 0.46
Total 25399 519
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