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Abstract

This study aims to clarify the performance indicators of capstone design class. Delphi survey on a panel
of experts was chosen to be the main methodology for this study, drawing the main factors of constructs
for the performance indicators of capstone design class. From March. 12 to April. 20, 2022, a three-round
delphi survey was implemented to collect data. A panel of twenty-five experts were involved in this
survey. For statistical processing, descriptive statistics including frequency, percentage, mean and standard
deviation were carried out along with internal reliability test on the survey instrument. The main findings
were as follows : First, the delphi research on creativity and innovation suggested coming up with a
unique idea that other people cannot easily think of, suggesting ways to solve a problem in a creative
way, finding connections between seemingly unrelated things etc. Second, the delphi analysis on critical
thinking and problem-solving suggested categorizing a problem based on its characteristics, and identifying
and organizing relevant information, understanding clearly the intent inherent in and perspective of a
situation, understanding a problem and the process of solving the problem when developing an argument
etc. Third, the delphi analysis on collaboration suggested free exchange and sharing of various information
from the perspective of inclusion and equality, performing a task in collaboration enables one to be
immersed, having hard fun. etc.
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<Table 2> Results of the Delphi of Creativity and Innovation

Results of the Ist m Impoﬁance — Total Toul 7 value
1 2 3 score
1. Thinking in a completely different context from that of the designer 2 1 3 8 -0.09
2. Expressing an idea that other people cannot easily think of 1 4 3 8 14 -0.09
3. Suggesting an innovative altetpative based on the knowledge, technology and 3 | 4 10 051
interest in STEM
4. Coming up with an idea to produce new and useful outputs 2 3 5 7 023
5. Identifying and documenting the weaknesses of an object 5 4 9 23 0.78
6. Observing things fiom a perspective different from the one taken in existing concepts 1 | | -0.65
7. Finding connections between seemingly unrelated things 2 2 2 6 12 0.05
8. Breaking free from fixed thinking and solving problens with flexibility 1 1 2 -0.37
9. Identifying the key aspects of a current problem with a sharp analysis 2 1 3 5 023
10. Attitude of responding with flexible thinking 2 2 4 8 047
11. Creative methods to excel in marketing 1 1 2 -0.65
12. Examining possible altematives to find clues to a problem 1 1 2 5 0.19
Percentage Avg,
Results of the 2nd MooSD Pﬁof,w
1. Coming up with a unique idea that other people cannot easily think of 644 651 600 700 700 820
2. Identifying and documenting the weaknesses of an object 528 1100 500 500 600 562
3. Observing things from a novel perspective and suggesting innovative altematives 480 1581 400 500 600 470
4. Tdentifying existing shortcomings and exploring netters that can be newly supplemented 448 147 400 400 550 388
5. Coming up with an idea to produce new and useful outputs 500 1000 400 500 600 440
6. Suggesting ways to solve a problem in a creative way 420 142 300 400 500 318
7. Identifying the key aspects of a current problem with a sharp analysis 552 1327 450 600 700 610
8. Examining possible alternatives to find clues to a problem 512 1453 400 500 650 S04
9. Finding connections between seemingly unrelated things 55 L2 500 500 700 612
10. Cmmg things from a perspective different from the one taken in existing 624 79 600 600 700 776
N=25, Kendall’s W=.327 Chi-Square=73.600 df=9 sig=.000
Percentage Avg,
Results of the 3rd M SD % P p= Pn'oE’ty
1. Coming up with a unique idea that other people cannot easily think of 6.44 651 600 700  7.00 7.64
2. Identifying and documenting the weaknesses of an object 420 1472 300 400 500 294
3. Observing things from a novel perspective and suggesting innovative altematives 552 1327 450 600  7.00 542
4. Tdentifying existing shortoomings and exploring nretters that can be newly supplerrented 512 1453 400 500 650 452
5. Coming up with an idea to produce new and useful outputs 55 1121 5.00 500 7.00 5.64
6. Suggesting ways to solve a problem in a creative way 6.24 J9 0 600 600 7.00 7.20
7. Identifying the key aspects of a current problem with a sharp analysis 53 135 400 500 700 520
8. Examining possible altematives to find clues to a problem 492 1352 400 500 600 402
9. Finding connections between seemingly unrelated things 600 1041 500 600 700 654
10. Identifying and organizing common elements between existing and new concepts 556 1294 500 600 700 588
N=25, Kendall’s W=.277 Chi-Square=62.348  df=9 sig=.000
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<Table 3> Results of the Delphi of Critical thinking and Problem-solving

[
Results of the 1st T mp(;r;ance 3 Total STCc;t?; 7 vle
1. Analyzing and evaluating problematic situations from various perspectives rather than ’ ’ 6 127
accepting them as they are )
2. Organizing and analyzing problemelated information and suggesting altematives 3 2 1 6 14 0.21
3. Observing problems based on reasonable grounds 0 0 0.93
4. Identifying and organizing common elements between things of different fields 2 1 3 8 043
5. Understanding the intent inherent in and perspective of a problem or a situation 1 3 4 5 0.56
6. Understanding the problem and the solution process in developing the argument 1 1 1 3 6 0.09
7. Building a big data system by categorizing highly processable data 2 2 4 6 227
8. Responding actively to continuous changes 2 2 6 043
9. Determining the value of overflowing information and playing a role as an active consumer 1 1 2 4 7 030
10. Generating new perspectives in various ways 1 1 2 4 043
11. Producing knowledge in a creative way by applying the existing knowledge 2 1 2 5 10 -043
12. Understanding the limitations of existing vague theories and conventional wisdom 2 2 6 -0.50
13. Comparing and examining situations in the light of objective evidence 4 2 6 14 050
Percentage Avg
Results of the 2nd M SD % % 75 By
1. Categorizing a problem based on its characteristics, and identifying and orgamizing ¢ 1) o7 550 600 700 7.0
relevant information
2. bidszdrjtlof}rllmt%eafmldal ysorganis izing information related to a problem and drawing conclusions 506 1020 500 600 700 650
3. Understanding a situation based on reasonable grounds as far as possible 632 690 600 600 700 7.66
4. Understanding clearly the intent inherent in and perspective of a situation 550 1327 450 600 700 498
5. Understanding the problem and the solution process in developing the argument 536 1350 400 500 700 482
6. Responding actively to continuous changes 492 135 400 500 600 3.10
7. Breaking free fiom fixed thinking and solving problems with flexibility 600 1041 500 600 700 658
8. Generating new perspectives in various ways 55 1294 500 600 700 524
9. Understanding the limitations of existing vague theories and conventional wisdom 648 770 600 700 7.00 7.90
10. Comparing and examining situations in the light of objective evidence 576 1052 500 600 650 566
11. Producing knowledge in a creative way by applying the existing knowledge 600 866 500 600 700 656
N=25, Kendall’s W=242, Chi-Square=60.548, df=10, sig=.000
Percentage Avg
Results of the 3rd M SD % 50 75 Pty
1. Ctegorizg 2 problem based on it chanteristics, and detiying and oM gm0 g0 700 700 766
2 b;gﬁgnt%ea{mldal }(I)Isiamnng information related to a problem and drawing conclusions 576 102 500 600 650 516
3. Understanding a situation based on reasonable grounds as far as possible 604 889 500 600 700 588
4. Understanding clearly the intent inherent in and perspective of a situation 636 860 600 700 700 746
5. Understanding the problem and the solution process in developing the argument 612 1013 600 600 700 678
6. Responding actively to continuous changes 628 792 600 600 700 674
7. Breaking free from fixed thinking and solving problens with flexibility 568 1069 500 600 650 474
8. Generating new perspectives in various ways 59 935 500 600 700 592
9. Understanding the limitations of existing vague theories and conventional wisdom 564 907 500 600 600 462
10. Comparing and examining situations in the light of objective evidence 616 800 600 600 700 628
11. Producing knowledge in a creative way by applying the existing knowledge 572 980 500 600 600 476

N=25, Kendall’s W=.151, Chi-Square=37.711, df=10, sig=.000
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<Table 4> Results of the Delphi of Collaboration

Results of the 1st % Total ;rc(z)tfel 7 velue

1. Free exchange and sharing of various informmtion from the perspective of inclusion and equality 5 3 2 10 23 061

2. The outcome of the class is the output of a responsible leaming community 2 2 4 6 029
3. Establishing the mission of a team project and having it shared among team menbers 1 1 2 3 016

4. Productive failure can provide valuable leaming opportunities. 1 1 2 04

5. Having other people participate actively when working together 1 1 3 5 § 059

6. Working as a team creates a positive attitude to take risks 3 2 1 6 14 016
7. Social responsibility or ethical attitude is required beyond personal joy and interest. 1 1 2 031

8. Performing a task in collaboration enables one to be immersed, having hard fin. 1 1 1 3 6 315

9. The process of producing an outcome cannot be finished at one go and involves various trials 2 1 3 7 014

and repetitive activities.

10. The outoonre of a class should reflect the experiences, entions, and thoughts of perticipating leamers. 2 1 3 7 06l

11. Understanding a difference of the other side’s position based on blue-ocean strategic thinking 1 1 1 059

12. Comnunicating actively to have a shared sense of purpose and derive shared ideas 1 1 2 5 074
Percentage Avg

Results of the 2nd M SD = 0 5 Priogty

L mﬁhﬁ the ms.&glﬂgn‘dw‘i“ﬁsl“f}; ‘:;;;Z‘;‘lsme"" having them shared among team o35 s 60 700 700 6.6
2. The outcome of the class is the output of a responsible leaming community 612 1013 600 600 7.00 6.02
3 mmgmmm through smooth - communication among - people who have different g )e 00 600 600 700 618
4. Communicating actively to have a shared sense of purpose and derive shared ideas 588 .881 500 600 650 4.90
5. Working as a team creates a positive attitude to take risks 548 1085 450 600 6.00 428
6. Free exchange and sharing of various information from the perspective of inclusion and equality ~— 5.68 988 500 500 7.00 4.50
7. Productive failure can provide valuable leamning opportunities. 560 1080 500 500 650 4.72
8. Performing a task in collaboration enables one to be immersed, having hard fin. 636 757 600 700 7.00 6.66
9. aITlge meoafm pvr?g;mg an outcome camnot be finished at one go and involves various trials 652 58 600 700 700 722
10. The outoone of a class should reflect the experiences, entions, and thoughts of perticipating leamers. 636 700 600 6.00 7.00 6.66

N=25, Kendall’s W=.242, Chi-Square=60.548, df=10, sig=.000
Percentage Av

Results of the 3rd Mo SD P Pm%ty

L m% the mision and vision ?;lfist?orﬁsmw’ having them shared among team 540y 18 400 500 600 602
2. The outcome of the class is the output of a responsible learning community 584 850 500 600 6.00 572
3. mmm%m through smooth communication among people who have different 57 LI0 550 600 600 578
4. Comnunicating actively to have a shared sense of purpose and derive shared ideas 580 816 500 6.00 6.00 580
5. A positive attitude to take risks is developed while performing a task in a team 528 980 500 500 6.00 412
6. Free exchange and sharing of various information from the perspective of inclusion and equality 620 913 600 6.00 7.00 720
7. Productive failure can provide valuable leaming opportunities. 548 918 500 600 600 462
8. Performing a task in collaboration enables one to be immersed, having hard fin. 600 913 500 600 7.00 626
9. aITge process of producing an outcome cannot be finished at one go and involves various trials S04 1060 600 500 600 558

repetitive activities.
10. The outoorre of a class should reflect the experiences, enotions, and thoughts of participating leamers. 632 .627 600 6.00 7.00 732
N=25, Kendall’s W=.203, Chi-Square=45.710, df=9, sig=.000
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