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Abstract

The purpose of this study was to development of scales to measure ‘collaboration’ as the basic unit of
collective intelligence in hyper-connected society. Based on results from literature review, this study
clarifies a theoretical ground for ‘collaboration’. Initial items to measure this concept were verified by
content analysis and then finalized. After a pilot test done with 465 college students, gathered data were
analyzed by item selection and exploratory factor analysis to verify their validity. Next, the main test
implemented with 821 college students was analyzed with exploratory factor analysis using the method for
rotation based on maximum likelihood analysis and direct oblimin for validating the final items to
measure ‘collaboration’. As a result, the scale for ‘collaboration’ consists of 25 items to measure the
following four factors: Shared Goal, Knowledge Management, Decision-Making, Communication.
Criterion-related validity were performed at last to check this scale’s theoretical construct. In conclusion,
this study concluded that the constructs for collaboration could be generalized and applicable to other
samples.
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Collaboration Model(Siau, 1995)

[ Antecedents [> |  Process |> |  Outcome |
Power for Collaborative
collaboration f—  culture 11 Collaboration
(realizin; (knowledge outcome
common %al) Imanagement, (decision-making)
8 communication)
> >
Cooperation Participation Creativity Innovation

[Fig. 1] Collaboration+Convergence Model
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collaboration convergence Explanation . . . .
1tems 1tems 1tems items
model model
Power for showing shared goal as an antecedent,
collaboration knowledge management based on mutual trust
Antecedents | (realizing collaborative culture with communication as a process 10 1 10
common goal) | decision-making for achieving a shared goal as an
Cooperative outcome
Collaborative exchanging and sharing of relevant knowledge
culture preparing a combined system for knowledge
(knowledge management
Process management, recording outcomes from a process of collaboration 12 1 1 11
communication) tolerance for other’s discipline(accept differences)
Participation + free discussion(exchange of opinions)
Creativity Patience to solve problems
Collaboration decision-making based on objective information
outcome sharing vision and goal
Outcome | (decision-making) | transparency of decision-making process 10 1 1 9
Creativity + Mediating different opinions through debates
Innovation decision-making considering costs, effects etc.
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KMO(Kaiser-Meyer-Olkin) .955
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<Table 3> Structure Coefficient Matrix and Credibility of Final Standard of Collaboration
Question Items F1 F2 F3 F4
c02 understanding and sharing of collaboration goal 736 | 254 | 087 | .231
c18 [responsibility for the role 703 | 270 | 188 | .090
c01 concern and communication for collaboration .674 | 305 | 253 | .058
c23 fadjust the level of information, taking into account the person's characteristics 639 | 320 | 311 | -.007
c05 ftolerance to accept strengths from other disciplines .S58 | 152 | 397 | 184
c19 tto understand the field of knowledge that requires cooperation 502 | 358 | 382 | .047
c03 lcommon goal awareness or joint ideas 405 | .095 | 237 | 378
cl2 exchanging and sharing of relevant knowledge 219 | 698 | 263 | .134
c09 @pplying previous knowledge and showing creativity 283 | 676 | .120 | .157
cl0 preparing a combined system for knowledge management 258 | 662 | .184 | .100
cl1 distributing outcomes from a process of collaboration 193 | 643 | 193 | .146
c13 frecording outcomes from a process of collaboration 253 | 634 | 320 | .150
c21 puilding information system by keywords 295 | 394 | 504 | .017
c08 decision-making based on objective information A87 | 257 | 605 | .173
¢28 |decision making considering various variables(cost/effect/schedule) A73 | 337 | 578 | 204
c06 |gain transparency and rationality in the decision-making process 091 | .075 | .565 | .270
¢27 lcommon goal awareness and vision sharing 144 | 387 | 557 | 183
c20 (coordination of opinions through sufficient discussion process 356 | 406 | 528 | -.034
¢22 [list multiple opinions and listen to few opinions 374 | 244 | 520 | .011
c24 decision-making based on mutual benefit A21 1 133 | 434 | 152
cl5 pe attentive to the other and create an atmosphere of communication 034 | .190 | .075 | .746
¢26 understand the difference in position with the other party to successfully negotiate | .073 | .101 | 316 | .582
cl4 coordinated by making good communication with others 206 | 471 | .104 | 478
c16 [Exactly communicate with people from other disciplines to expand your understanding | .536 | .267 | .035 | 473
c07 |An open-minded attitude to reconcile and resolve conflicts 239 | -.063 | 451 | 418
Eigenvalue 3.942 | 3.766 | 3.462 | 2.066
Variance Accounted (%) 15.770 | 15.063 | 13.849 | 8.263
Accumulated Variance (%) 15.770 | 30.833 | 44.682 | 52.945
Coefficient .92 .90 .89 .88

Note: Factorl=Shared goal, Factor2=Knowledge Management, Factor3=Decision-Making, Factor4=Communication
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Construct Factors O |l® |G|’ |® ©)
@ Synthetic 1
2 Objective 6427 1
Convergence X - n
. @ Logical 54571 .678 1
Thinking — Pm - =
@ Intuitive 5427 | 467 | 449 1
® Subjective 5787|5277 | 4877 | 604 | 1
® Shared Goal 6467 | 489" | 449 | 586 | 546" | 1
. @ Knowledge Management | .3957 | 4017 | 4417 | 446" | 4017 | 3927 | 1
Collaboration . 5 - - Py P P p -
Decision-Making 4677 | 4637 | 51177 | 503" | 462" | 503" | 676 1
© Communication 6757 | .589™ | 585" | 530" | 536" | .802" | 4377 | 5697 | 1

Note: (D Synthetic thinking (2 Objective thinking (3 Logical thinking @ Intuitive thinking ) Subjective thinking
® Shared goal ) Knowledge Management & Decision-Making (9 Communication

**=p<.01
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