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Abstract—This study analyzed the creativity of student teams
participating in an exploratory information system development
project (ISDP) and examined antecedents of their creativity. By using
partial least squares (PLS) to analyze a sample of thirty-six teams
enrolled in an information system department project training course
that required three semesters of project-based lessons, the results
found socia capitals (structural, relational and cognitive social capital)
positively influence knowledge integration. However, relationa social
capital does not significantly influence knowledge integration.
Knowledge integration positively affects team creativity. This study
aso demonstrated that socia capitals significantly influence team
creativity through knowledge integration. The implications of our
findings for future research are discussed.

Keywords—Information system development project (ISDP),
Socia capital, Knowledge integration, Team credtivity.

|. INTRODUCTION

REATIVITY is often considered an important source of

competitive advantage requires. Continuous renewa is
required for contemporary organizations. In software
companies, creating new knowledge is increasingly important
for establishing sustainable and competitive advantage [12].
Project teams are a basic unit in the software company
operations [35]. Promoting team creativity is therefore a major
requirement for software companiesin the years to come. Thus,
contemporary educational units must increase creativity of
information system development project (ISDP) teams and
provide training for teams to product creative results.

Group collaboration has become rather a popular approachin
organizations [45]. Educationa researchers and practitioners
have long advocated the need to equip students with
collaborative learning skills [31], which are essential for 21st
century workforce. Collaborative learning is essentia for
effective brainstorming, which is an effective method of
stimulating team creativity [39]. Creative behavior/product
within an ISDP team seems to be promoted by expertise
integration [44]. Reference [44] indicated team creativity
results from integration of individually held expertise of team
members. Besides, they show relational social capital influences
ISD team creativity through expertise integration. Numerous
interactions occur among team members during the
collaborative learning process [29], [21]. These interactions
constitute the social capital of such teams[38].

Previous researchers indicated interpersonal interaction isan
important factor of creativity [47]. Reference [44] demonstrated
interpersonal interaction (relational social capital) influences
creativity via knowledge integration.
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However, the influences of structural social capital and
cognition social capital on creativity are less addressed. The
purpose of this study is to fill the void by establishing an
analytical model for empirically testing the relationships among
social capital, knowledge integration, and crestivity in ISDP
student teams.

II. THEORETICAL BACKGROUND AND HYPOTHESES

A. Creativity of Information System Development Teams

Teams are groups that cooperate to achieve a common goal
[10], [19]. Creativity is often defined as the development novel
and useful ideas[2], [30], [33], [42].

Reference [11] indicated software development is using
information technologies and devel opment methods to develop
a software or system. Information system development (1SD)
includes many activities such as system analysis and design,
programming, testing and maintain. The members of an 1SD
team who are responsible for software development typically
have diverse backgrounds and knowledge [8]. Most ISDs
employ “project teams’ to perform devel opment tasks[27], [35],
[47]. In information system development project (ISDP) teams,
team members cooperate in various project-related matters,
develop solutions from various views and combine individual
outcomes or ideas into systems. Thus, this study defined
creativity as any proposal of anew and useful idea by an ISDP
team during information system devel opment.

B. Collaborative Learning

Collaborativelearning isan instructional approachinwhich a
small number of learners interact and share knowledge and
skills in order to achieve a specific learning goal [28].
Collaborative or cooperative learning is the instructional use of
small teams where peer interaction plays a key rolein learning
[41]. Cooperative learning requires team members to work
together to maximize their own learning and that of other team
members [29]. Team-oriented work environments enable for
employees to learn from colleagues with expertise and to help
one another through working together and sharing information
[25], [32]. Cooperation, coordination, and collective
approaches to work are al desirable characteristics of
knowledge creation, sharing, and the overall learning process
[7], [13], [15], [23], [26]. Many tasks in an ISDP are
interdependent. For example, programmers must program
according to documents produced by system analysts. Project
leaders, system analysts and programmers must co-work. If
some members fail to complete their tasks, the team cannot
succeed. Thus, the ISDP student team in this study was
instructed as in collaborative learning.
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C.Social capital and Knowledge Integration

Reference [18] proposed the concept of knowleddgeave developed with each other through a history
ralateinteractions. The cognitive dimension refers toueses used

integration capability and interpreted three
characteristics: the efficiency of integration, tkeope of
integration, and flexibility. The efficiency of iegration refers
to organizational ability to rapidly and effectiyeluse
knowledge possessed by individual members. Thiterfaare
important in determining the efficiency of intedoat. (1) The

relational dimension is personal relationships Whpeople
of

to share representations and interpretations armparigs.

ISD team members with high structural social captn
know what knowledge other members have [22], [84is, they
can recognize knowledge applicable to a projectemtbrstand
the complement and correlation among different dyjpd

level of common knowledge among members, includinkowledge. Besides, ISD team members with highcsiral

common language, knowledge and culture,

determin&gcial capital can connect to each other [22],,[34] they can

knowledge sharing speed and thus influences irtiagra share and acquire required knowledge. The aboeess®on of

efficiency. (2) Frequency and variability of tas&rfprmance:
integrating efficiency increases with reducing a#dn of
routines. (3) Structure: organizational structumesist be
designed to help organize activities such as tagedhe extent

the relationship between structural social cajgitel knowledge
integration suggests the following hypothesis:
H1:

Sructural social capital influences knowledge

and intensity of communication needed for knowledgEtegration.

integration. The scope of
capability. The flexibility of integration describ¢he extension
of existing capabilities to encompass additiongbety of
knowledge and the reconfiguration of existing krexdge to
new capabilities.

Reference [6] defined knowledge integration asptacess
of combining, applying and absorbing different typef
knowledge. Furthermore, Tiwana, Bharadwaj
Sambamurthy [43] defined knowledge integration gsacess
via which organizations absorb outside knowledgk@mbine
external knowledge, internal techniques
knowledge. Researchers expanded organizational ledge/
integration capability to team knowledge integrati@pability,
and defined team-level knowledge integration cdfigbas
teams having the ability to combine individual ideand
information to create team-level products [37]. &kefhce [44]
expressed that knowledge integration synthesizdwidual
expertise at the project level.

As described above, this study defined knowledtggiation
capability as the ability of a team to merge teammiber
knowledge at the project level to achieve projentgéts.
Restated, team knowledge integration capabilitgreeto the
ability of team members to recognize knowledge iapple to a
project, share and acquire required knowledge utggproject
structure, understand the complement and correlaioong
different types of knowledge, and flexibly combideserse
knowledge types to accomplish project tasks.

Reference [40] defined social capital as “featwEsocial
organization, such as trust, norms, and networkg tan
improve the efficiency of society by facilitatingpardinated
actions.” Reference [34] also defined social cajgit'the sum
of the actual and potential resources embeddedwvikailable
through, and derived from the network of relatiapsh
possessed by an individual or social unit.” Socédtionships
are considered social capital [38].

Three proposed dimensions of social capital argcttral,
relational and cognitive dimensions [34]. The sl
dimension refers to the connections between actolse

integration means thaé th
improvement on knowledge span increases organiwdtio

Relational capital means there are strong relatipssamong
members [22], [34]. ISD team members with strong
relationships are intimate, trust each other amyige help to
others. Thus, ISD team members with high relatioagital can
trust knowledge which is provided from team membirs
enhance the efficiency of integration. Thus, thdoWing
hypothesis is proposed:

and

and domain

H2: Relational social capital influences knowledge
integration.
Cognitive capital refers to individuals have common

understanding and interpretations [22], [34]. InISD team,
database managers and programmers with cognitipgéata
share the common language needed to communicatitn w
other team members, to understand knowledge heldtlmsr
team members and to exchange information. The cammo
language can facilitate knowledge integration. Thtse
following hypotheses are proposed:

H3: Cognitive social
integration.

capital influences knowledge

D.Knowledge Integration and Creativity of ISD Team

Reference [3] noted that creative thinking skilcrsicial in
developing individual/team creativity. According tthe
knowledge integration theory of Grant [18], an argation
with good knowledge integration capability can camebnew
and old knowledge or recombine existing knowledgeroduce
creativity. Knowledge integration capability thigsa key mean
of developing creativity.

The above discussion of the relationship betweewiedge
integration and team creativity suggests the falhgw
hypothesis:

H4: Knowledge integration influences team creativity.

Fig. 1 shows the model for exploring the relatiapstamong
social capital, knowledge integration and teamtoria
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Fig. 1 Research model

Ill. METHOD

A. Subjects

This study investigated student teams which had lasked
to develop information systems. The tasks for thesens
include developing e-learning system, on-line comityu
system, and project management system and so ese Téams
are consisting of 5-7 students of information mamagnt
department of a Taiwan university. Each studemenaliéd to a
project team of project training course for thremesters.

B. Investigation Procedures

Before the final report of the project training cssi of the
third semester, each student and the instructeac team were
asked to complete the questionnaire. Students agked to
answer the items related to social capital and kedge sharing
in the project training course. Students were meguto return
the questionnaire to the author. Thirty-eight tea(@24
members) were surveyed. Eight students droppecbbtite
class. All the other members of the thirty-eighojpct teams
(216 members) completed the questionnaires. Tipense rate
was 100%. The instructor of each team was alsalaskanswer
the items related to team creativity. All instrust¢25 teachers)
completed and returned the 38 questionnaires, ¢irayea valid
response rate of 100%.

C.Measures

All variables in the survey were measured on a itilgge
scale from 1 (strongly disagree) to 5 (stronglyeayr The scale
developed by Hooff and Huysma [22] was modifiedniciude
items for structural social capital, relational isbcapital, and
cognitive social capital. The reliabilities for theales of Hooff
and Huysma [22] were 0.76, 0.76, and 0.63. The sStern
knowledge integration were drawn from Tiwana and_ban
[44]. The reliability of knowledge integration seadf Tiwana
and McLean [44] was 0.95. All students respondedhi
guestionnaires, which included items regardingcstmal social
capital, relation social capital, cognitive soctpital and
knowledge integration. The team creativity itemsedeped by
Zhou and George [48], with some modification, weaiso
measured. In a study by Zhou and George [48], ieigahad a
reliability of 0.96. Team creativity questionnaifes each team
were completed by their instructor, who guideddtuelent team
in completing the ISDP.

IV. ANALYSIS AND RESULTS

A. Aggregation Tests

This study justified the aggregation of responsies test
inter-rater agreement,() and used ANOVA to test whether
between-group variance was sufficient to warraairidevel
modeling.

Testing for team-level effects required the aggtiegaof
structural social capital, relational social calpiteognitive
social capital and knowledge integration by teammimer
scores. This study tested the suitability of susclaggregation
for examining between-group differences and witioup
agreement for these measures [17]. Reference fdpastrated
that one-way ANOVA can be used to test betweenjgrou
differences. The analytical results indicated thatl
between-group variances for the four constructsifsgntly
exceeded the within-group variances.

Within-group agreementry{;) was estimated using the
method developed by James, Demaree and Wolf [2dichw
assesses within-group consistency using ratinge common
scale. According to George [16], ajg exceeding 0.7 indicates
within-group agreement. In this study, the analticesults
showed that knowledge integration of two teams hggd
coefficients of 0.5, which was lower than 0.7. Tdsta for the
two teams was therefore excluded. Four constructiia for
the other team (thirty-six teams, 204 members) waitable for
aggregation by averaging the scores of team members

B.PLSAnalysis

Partial least squares (PLS) method was used faradetlysis.
The PLS method is a component-based approach fasuriag
construct reliability and validity and for estimagi the
relationships among constructs [46]. The PLS methad
accommodate numerous variables as well as direlitect and
moderating effects [1]. The research model in thigdy
included several variables and explored direct amtirect
effects. Thus, PLS was a suitable data analysimiguoe.
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1. Measurement Model

The reliability, internal consistency and validitf the
measurements were assessed. Reference [36] irditze
construct internal reliability should exceed 0.&fé&ence [5]
recommended a value of 0.7 to establish composiizbility.
Alpha coefficients for all constructs exceeded @3 ,did the
values for composite reliability of constructs. Albnstructs
were thus reliable, as listed in Table I.

Reference [9] indicated that, when estimating
measurement model, the reflective scale must agsdisstor
factor loading. This study assessed internal vglidased on
indicator loadings. Reference [20] noted that thdigator
loadings must exceed 0.3. Table | lists the loadimg)t-value of
all indicators. All path loadings of reflective icdtors
exceeded 0.3 (p < 0.05), which was significant.réfoee, all
indicators exhibited validity. This study assessedvergent
validity based on average variance extracted (AVReference
[14] indicated that an AVE score exceeding 0.5deeatable.
Table | shows that the AVE of each construct exedethe
minimum acceptable value. The measurements exhil
convergent validity.

Finally, instrument discriminant validity was véed by
examining the square root of AVE as recommendeHdipell
and Larcker [14]. The results listed in Table linfiom the
discriminant validity. The square root of the AVErfeach
construct exceeded the correlations involving thestruct [9].

2. Sructural Model

Table 11l shows the results of PLS tests of theppsed
hypotheses. Fig. 2 shows that the mediating eféect be
divided into two different parts. The first is froimdependent
variable to mediator and the second is from mediato
dependent variable. The independent variable-tomated
relationships are shown in the first three row3 alle IIl. The
results indicated that structural social capitakifeely and
significantly affected knowledge integratior§ € 0.35, p <
0.05), that relational social capital did not sfigaintly

th

TABLE Il

CORRELATIONS AMONG CONSTRUCTS
Construc @) 2 3) 4 (5)
Structural social capital (1) 0.3
Relational social capital (2) 0.64  0.77
Cognitive social capital (3) 0.60 0.37 0.92
Knowledge integration (4) 062 058 0.74 0.78
Team creativity (£ 0.61 0.4¢ 0.6€ 0.68 0.7¢

1 The diagonal elements represent the square ro®vBf

¢ V.DISCUSSIONAND CONCLUSIONS

The results of this study indicate that structsial capital
and cognitive social capital significantly assoeiatvith
knowledge integration, and knowledge integration isritical
role as a mediator between social capital and te@ativity.
Social capitals explained 73% of the variance iovkedge
integration. Knowledge integration explained 57% tbg
variance in team creativity

TABLE Il
THE RESULTS OFPLS

Mediator Dependent variable

Knowledge integration Team creativity

Coefficient  T-value Coefficient T-value
Strqctural _ 0.35 291
social capite
Relational 5 1.68
social capite
Cognitive 44 3.56*
social capital
Knowledge 0.76* 11.15
integration

* indicatesp < 0.05.

These team members need to combine various knogledg
and skills to complete their project. In a teamhwitgh social
capital, the team member can know what knowledderot
members have (structural capital) and share themmom
language to understand complement among knowledhjehw

influence knowledge integratior € 0.17, p > 0.05), and that held by other team members (cognitive capital). dn
cognitive social capital significantly related todwledge COOPerative learning context, social capital (streal and
integration, p = 0.44, p < 0.05), which supported H1a and H1telational capital) assists team members in exegtiowledge
respectively. However, H2b is not supported. Theults Ntégration actvities. _ o
indicated that mediator (knowledge integration)nifigantly However, the results of this study indicate no Higant
and positively affected team creativiy £ 0.76, p < 0.05). H2 association between relational social capital andwkedge
is supported. Fig. 2 shows the results for the psep research integration. The finding is not as expectation. FSBtudent

model. teams in this study already had very high relatisnaial capital
(mean=4.72). Therefore, it may be not possibl@folSD team
TABLE | which has higher relational social capital thaneotteams to
DESCRIPTION OF RELIABILITY ANDAVE . .
Constuct Cronbach's  CR. VD have better knowledge integration.
Alpha Although the research findings provide meaningful
Structural social capit 0.8t 0.8¢ 0.5¢ implications, this study has some limitations.itt dot measure
Relational social capital 0.85 0.89 8222-6 how team members’ social capital and knowledgegiatizon
Cognitive social capit 0.82 0.91 0.84 activities change over time. All measures werenaktea single
Knowledge integration 0.89 0.92 0.61 point in time. Besides, the results were obtainéthim the
Team creativity 0.85 0.89 0.63 context of ISDP student teams and need furtherdatitin

— .
CR iscomposite reliabilit. across other software development teams. Therdfweesults

of our study may have to be carefully interpreted.
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R?=0.57

Knowledge 0.76
Team creativity

Social capital
Structural social capital | {‘ R2=0.73
. . . 17
Relational social capital | - Q17 . > integration
| 0.44 W
i
Cognitive social capital

Fig. 2 PLS results for the proposed research model
Notes---Nonsignificant path; significant path amebbldface (p < 0.05)
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