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Comprehensive Support for Creativity-Intensive
Processes

An Explanatory Information System Design Theory

Creativity-intensive processes require both process structure and creative freedom. We
propose an explanatory information system design theory, addressing these contradictory
properties. The core component of the design theory is an information system architecture,
consisting of design principles and architectural models. Instantiations of the information
system architecture are supposed to facilitate increased process efficiency and creative
performance. We present the instantiation CreativeFlow, combining workflow support for
structured processes and groupware support for creative group processes. We evaluate the
groupware in a laboratory group experiment, assessing idea quantity and idea novelty,
feasibility, relevance, and specificity. Ideas developed with the groupware are more specific,
while no tool support led to more feasible ideas.
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1 Introduction

Business Process Management (BPM) fo-
cuses on optimizing processes through
standardization and automation (Daven-
port 1993). However, there is increas-
ing interest in those unique processes
that generate business value by antici-
pating or reacting to changing market
demands (Marjanovic 2008). These pro-
cesses, which are at the core of many or-
ganizations’ success, include those that
lead to new products and services, those
that facilitate organizational change, and
those that develop innovative problem
solutions which generate competitive ad-
vantage (Cooper 2000; vom Brocke et al.
2011). Creativity is essential to inno-
vation, as “all innovation begins with
creative ideas” (Amabile et al. 1996,

pp. 1154 f.). Innovations are the success-
ful implementations of creative ideas.

We define creativity as a (group) pro-
cess by which novel and useful ideas are
developed (Amabile et al. 1996; Sternberg
and Lubart 1995). The ideas are trans-
formed into innovation concepts, busi-
ness processes, physical products, and
services. What do groups need in or-
der to be creative? One common answer
is freedom, that is, no predefined work
procedures, no short-term deadlines, no
slashed budgets (Ekvall 1996; Jarman
2004). However, business processes –
even the creative process – must be effec-
tive and efficient (Davenport 1993; Ham-
mer 1990); customer needs have to be
met with high quality (achieved with pro-
cess standardization), on time, and with
limited resources, often by imposing pro-
cess structure. The contradictory prop-
erties – process structure and process
freedom – of business processes that in-
volve creativity must be addressed con-
currently. The construct of Creativity In-
tensive Processes (CIPs) (Seidel 2009) pro-
vides insights into how to approach this
challenge.

We contribute to the body of knowl-
edge in design-oriented research on IT
support for creativity by proposing a de-
sign theory for systems to support CIPs.
The core component of the design the-
ory is an IS architecture made up of de-
sign principles that specify what is to
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Fig. 1 Literature-based
derivation of the CPSS
architecture

be implemented and architectural mod-
els that provide guidance on how to im-
plement it. In business engineering and
business and information systems en-
gineering (BISE), which address design
science research and behavioral research
(Winter and Baskerville 2010), BPM has
a long tradition as the starting point for
the design of IT systems (Ferstl and Sinz
1995; Harmon 2007; Österle 1995). Tak-
ing business processes as the point of
departure for the definition of IT re-
quirements ensures that IT systems align
with business strategy, that is, that system
follows strategy and not the reverse.

The goal of the systems that will imple-
ment the proposed architecture is to sup-
port CIPs comprehensively, that is to ad-
dress the polarity of process structure and
freedom. Moreover, system support must
be adequate, that is, it must be useful in
the sense that it positively impacts both
business process efficiency (e.g., mea-
sured in process turnover, employed re-
sources) (Davenport 1993) and creative
performance (e.g., the number, origi-
nality, and workability of ideas) (Dean
et al. 2006). Hence, we formulate the re-
search question: What is an adequate de-
sign of an IS architecture for systems that
comprehensively support CIPs?

This article is structured as follows: In
the next section, we present the body of
knowledge of information systems relat-
ing to Creativity-Intensive Process Support
Systems (CPSS). Section 3 describes our
research design and methodology. Sec-
tion 4 addresses the theoretical constructs
from BPM theory, creativity research,
and collaboration engineering that are
the bases for the definition of the IS ar-
chitecture and its expository instantia-
tion, CreativeFlow, presented in Sect. 5.
A sub-portion of the IS architecture and
CreativeFlow is evaluated in Sect. 6, and
the results of this evaluation and of the
overall architecture is discussed in Sect. 7.

Finally, we draw conclusions and indi-
cate limitations and a research outlook in
Sect. 8.

2 Related Work

To position our IS architecture for CPSS,
we refer to the body of knowledge on in-
formation systems for creativity support
from various areas of research. Figure 1
provides an overview of the relationships
among these research areas, the overlap-
ping research streams, and the derivation
of the architecture of CPSS.

Individual Creativity Support Tools (IC-
STs). The goal of ICSTs is “to make people
more creative more often, enabling them
to successfully cope with a wider variety
of challenges and even straddle domains”
(Shneiderman 2002, p. 116). Numerous
design theories have been proposed to
guide the development of individual-
level creativity-support tools (see Voigt
et al. 2012 for an overview). ICSTs can be
categorized in terms of their support of
either generative or convergent processes,
where tools that support the generative
(or divergent) phases focus on support-
ing idea generation (e.g., Paulus and Yang
2000), and tools that support the con-
vergent phases focus on the evaluation
and selection of ideas (Massetti 1996).
Müller-Wienbergen et al. (2011) propose
a design theory for systems that support
both divergent and convergent thinking.
ICSTs support the creative work of in-
dividuals, but in an organizational con-
text, creative tasks such as new product
development are often tackled in groups.
These group processes are frequently
supported by groupware.

Groupware: Georgakopoulos (2004,
p. 10) describes groupware as tools “to
perform ad hoc, optional, and group ac-
tivities [that] allow people to manage

such shared resources (e.g., permit spe-
cific users to create such artifacts, view
them, manipulate them, check their sta-
tus, etc.).” Groupware should support
groups but also give them the flexibility
they need (Nunamaker 1989), that is, an
unstructured way to communicate, col-
laborate, and work toward a common
goal. The common goal and the shared
task can vary, also whether it is creative
or non-creative, and must be supported
accordingly. However, groupware per se
is not tailored to the requirements of
creative processes in groups. Support of
such processes relies on the combination
of ICSTs and group creativity support
systems.

Group Creativity Support Systems
(GCSSs): The combination of ICST and
groupware, that is, the combination of
properties of individual creativity sup-
port and collaboration, is the GCSS sys-
tem type (Duncan and Paradice 1992). In
the last twenty years, the research area of
groupware has been expanded by creativ-
ity research. A plethora of design theories
have been proposed to guide the develop-
ment of GCSS (e.g., Hilliges et al. 2007;
Nunamaker et al. 1996), and Bostrom
and Nagasundaram (1998) provide an
overview of empirical studies that con-
cern groupware and creativity. How-
ever, GCSS alone cannot support cre-
ative groups in an organizational context;
for the comprehensive support of CIPs,
process-aware information systems have
to be taken into account as well.

Process-Aware Information Systems
(PAISs): PAISs provide functionality for
automated process control. According to
Dumas et al. (2005, p. 7), a PAIS is “a
software system that manages and ex-
ecutes operational processes involving
people, applications, and/or information
sources on the basis of process models.”
Unlike groupware, which is highly ori-
ented to human interaction and which
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supports ad-hoc processes, PAISs sup-
port structured, predetermined auto-
mated processes. Workflow Management
Systems (WfMS) are one example of a
PAIS. For the support of unstructured
processes, several attempts have been
made to broaden workflow applicability.
Late Modeling (Sadiq et al. 2001) and
Case Handling (van der Aalst et al. 2005)
are well-known approaches to deferring
process design to process execution or
to replacing the control flow paradigm
of sequential executions of activities to a
data-centered perspective. The combina-
tion of properties of PAIS and groupware
results in the process-aware collaboration
type of system.

Process-Aware Collaboration Systems
(PACSs): Deokar et al. (2004), devel-
oped a framework for distributed or-
ganizational processes that intertwine
individual and group tasks. The frame-
work integrates the concept of ThinkLets
for collaboration engineering (Briggs
et al. 2001) and case-based reasoning for
workflow design. Deokar et al. (2004)
focus on structuring group tasks based
on the collaborative process patterns
and supporting the information flow
between group and individual activi-
ties. Schuster et al. (2000) propose a
Collaboration Management Model that
consists of a core model comprised of
an abstract notion of processes, activ-
ities, and resources, and extensions in
support of coordination, services, and
awareness. Dustdar (2004) describes the
development of a PACS for virtual teams
to support asynchronous collaboration.
The system supports both predefined
and ad-hoc processes, focuses on col-
laborative work on shared documents in
virtual teams, and provides a shared pro-
cess view to enhance the process aware-
ness of all team members. Another, less
rigid process support approach is Col-
laborative Project Management Software
(Romano et al. 2002), which combines
project work, processes, and collabora-
tion. Although those approaches deal
with the support of both structured and
unstructured processes in group work,
they do no support creativity. The CPSS
system type combines GCSS and PACS
for the process-aware support of CIPs.

Creativity-Intensive Process Support
Systems (CPSSs): Seidel et al. (2007)
propose a framework for flexible pro-
cess support that classifies existing ap-
proaches to process modeling and sup-
ports the introduction of IT support in
CIPs based on the level of structure and

the intensity of creativity. It is assumed
that predefined processes are best sup-
ported by a WfMS, while unstructured,
creative processes are best supported by
groupware that focuses on coordina-
tion between people. For the support of
predefined processes in a creative envi-
ronment, Ouyang et al. (2008) propose a
WfMS for the collection and automatic
generation of reports during film pro-
duction, integration of support for both
structured and unstructured processes
remains challenging. According to Geor-
gakopoulos (2004, p. 22), most “group-
ware products assume that they are the
main collaboration infrastructure and it
is difficult to integrate them as compo-
nents in another system (e.g., a WfMS
[. . .]).” Along this line, Tagg (2003) pro-
motes the integration of workflow tech-
niques with ad-hoc collaboration tools in
order to provide for integrated business
improvement tools. We address this chal-
lenge by developing a design theory for
comprehensive CIP support.

3 Research Design and
Methodology

3.1 Development of an Explanatory
Design Theory

We develop a design theory with the
core component of an integrated infor-
mation system architecture for systems
that comprehensively support CIPs. The
theory is intended for design and ac-
tion in that it “gives explicit prescriptions
(e.g., methods, techniques, principles of
form and function) for constructing an
artifact” (Gregor 2006, p. 620). Informa-
tion system design theories help “pro-
vide theory-driven design guidelines and
prescriptions for IS design, and the gen-
eration of hypotheses that are testable”
(Walls et al. 2004, p. 54). Our focus is
on the design object, which is an in-
formation system architecture for sys-
tems that support CIPs comprehensively.
Therefore, the design theory is explana-
tory in that it “prescribes principles that
relate requirements to an incomplete de-
scription of an object” (Baskerville and
Pries-Heje 2010, p. 273). In the next sec-
tion we illustrate our research process
and introduce our evaluation design.

3.2 Applied Design Research Process

Our research process consists of two core
activities: theory and artifact building

and evaluation (March and Smith 1995;
Peffers et al. 2007; Simon 1996) (see
Fig. 2). Design decisions should contin-
uously be informed by results of ongoing
evaluation.

Build: Design theory building is con-
cerned with the definition of a set of dis-
tinct theory components (Baskerville and
Pries-Heje 2010; Gregor and Jones 2007;
Walls et al. 1992) that provide “a frame-
work around which [developers of IS de-
sign theories can] articulate their con-
tributions to readers and scholarly con-
sumers in a common agreed-upon lan-
guage that [is] recognizable and repeat-
able” (Walls et al. 2004, p. 55). As the
first component, we describe the theoret-
ical constructs from BPM theory, creativ-
ity research, and collaboration engineer-
ing (Fig. 2, Design research outcome 1),
which represent our kernel theory (Walls
et al. 1992) or justification knowledge
(Gregor and Jones 2007).

The theoretical constructs define pro-
cess properties that have to be replicated
and supported by a system that com-
prehensively supports CIPs. These pro-
cess properties form the basis of the def-
inition of our information system archi-
tecture’s general requirements (Baskerville
and Pries-Heje 2010) (Fig. 2, Design re-
search outcome 2). We then define the
design principles “governing the design
of a system (i.e., specifying and imple-
menting its features)” (Markus et al.
2002, p. 182). The design principles are
“command variables,” the actions re-
quired to change objects in order to
achieve a desired future situation (Simon
1996, p. 28). The principles are supple-
mented by architectural models and stan-
dard information system types. All ele-
ments together define the architecture of
CPSS, representing the general compo-
nents (Baskerville and Pries-Heje 2010)
of our design theory (Fig. 2, Design
research outcome 3). We then present
CreativeFlow as an (expository) instan-
tiation (Gregor and Jones 2007; March
and Smith 1995) of these components
(Fig. 2, Design research outcome 4). As
an instantiated artifact, CreativeFlow can
“assist with the communication of the
design principles in a theory” (Gregor
and Jones 2007, p. 329). We also use
CreativeFlow to evaluate the underlying
information system architecture.

Evaluate: Artifact and theory evalua-
tion is a core element in design science
research (Hevner et al. 2004; March and
Smith 1995; Venable et al. 2012), and de-
sign artifact evaluation and design theory
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Fig. 2 CPSS design
research process

evaluation are closely related. According
to Venable et al. (2012, p. 425), “when
an artifact is evaluated for its utility in
achieving its purpose, one is also evalu-
ating a design theory that the design arti-
fact has utility to achieve that purpose.”
Using prototype instantiations as arti-
facts for evaluating design theories is a
common approach to design theory veri-
fication and refinement (Brohman et al.
2009; Ngai et al. 2009), so we use our
instantiation CreativeFlow as a “vehi-
cle” with which we evaluate our design
theory.

The purpose of CreativeFlow and its
underlying architecture is to support
CIPs comprehensively. In 2011 we con-
ducted a qualitative ex ante evaluation
(Becker et al. 2011b) (Fig. 2, Design re-
search outcome 5) in which “the arti-
fact is evaluated on the basis of its design
specifications alone” (Pries-Heje et al.
2008, p. 2) and the appropriateness of the
design principles was generally approved.
Improvements were proposed mainly to-
wards more restrictiveness in managing
participation in the group process and
for distinct system features (see Sect. 5,
Design Principle 2).

In the present paper we present the
quantitative evaluation results of the

CPSS architecture (Fig. 2, Design re-
search outcome 6). Venable et al. (2012)
provide guidance in the selection of both
a design science research evaluation strat-
egy and an evaluation method. We opt
for an ex post evaluation (Fig. 2, Design
research outcome 6), that is, the eval-
uation of an instantiated artifact (Cre-
ativeFlow) in an artificial evaluation set-
ting, a controlled environment (Pries-
Heje et al. 2008). We chose the artificial
setting since we wanted to control the
experimental variables, and considerable
cost and time limitations applied. How-
ever, the setting and task of our experi-
ment was reasonably realistic (Sect. 3.3).
We chose ex post evaluation because a
qualitative ex ante evaluation of a ba-
sic version of the architecture has already
been conducted in the context of a case
study in the German television indus-
try (Becker et al. 2011a, 2011b) (Fig. 2,
Design research outcome 5) and because
feedback from our ex ante evaluation al-
lowed us to develop a mature prototype
that could be applied in an experimen-
tal task setting in our current evalua-
tion setting. In line with these strategic
decisions for our artifact evaluation, we
chose a laboratory group experiment as
evaluation methodology (Venable et al.
2012).

In the next section, we address the
scope, design, and procedure of our
experiment.

3.3 Ex Post Evaluation in a Laboratory
Group Experiment

Scope of Evaluation: Our instantiation
CreativeFlow consists of a PAIS and a
GCSS, and our evaluation refers to a sub-
portion of the CPSS architecture, that is
the GCSS. We hypothesize that this sys-
tem has a positive impact on the creative
performance of groups (Sect. 7.1). The
sub-portion of the CPSS architecture that
supports the structured processes is out
of the scope of our evaluation. We chose
this focus for several reasons: First, we
expect support for groups’ creative per-
formance to be of interest to organiza-
tions when they are opting for tool sup-
port (in contrast to process efficiency,
which is already well understood). Sec-
ond, the GCSS evaluation is more feasible
(group laboratory experiment) than the
evaluation of CreativeFlow as a whole,
as the GCSS can be evaluated in an ar-
tificial, “closed world” group setting in
a manageable amount of time. Evalua-
tions of the overall system CreativeFlow,
on the other hand, would imply field ex-
periments that require longitudinal ap-
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Fig. 3 Concept map of
theoretical constructs

plication of the tool in real CIPs and go
beyond the scope of our design theory
development.

Experiment design and procedure: We
conducted the laboratory group experi-
ment with a class of twelve undergrad-
uate students in media and communi-
cation management in the context of a
course in television format development,
such as television daily “soap operas,”
game shows, or reality shows. (The term
format is often used synonymously with
genre, but formats are subject to licensing
requirements on the international mar-
ket.) The groups’ task was to develop
ideas collectively for a new television
show. Since the students were all from the
same degree program and course, we as-
sumed they had comparable expertise for
completing the task. In real-world tele-
vision format development, it is com-
mon for the customer, that is, the tele-
vision broadcasting network, to define a
target audience and television program-
ming slot for the format, so we asked the
students to develop ideas for a prime-
time (8:15 p.m.) show format for a pri-
vate broadcaster with a target audience of
young adults and young families.

Before the actual experiment, the stu-
dents were split into two groups of six

students each, and CreativeFlow was pre-
sented to both groups. In order not to in-
fluence or disturb each other, the groups
then went to separate rooms to develop
their ideas. For both groups, the exper-
iment session was split into two phases:
a 45-minute initial phase to brainstorm
new format ideas suing Osborn’s (1957)
rules for brainstorming, that is, omitting
criticism and sharing and building on the
ideas of others, and a 15-minute phase
to choose and refine the most promis-
ing ideas. One group (the tool group)
used the GCSS of CreativeFlow, and the
other (the no-tool group) used paper
and pencil to write down ideas. Both
groups had facilitators who familiarized
them with the basic rules of the work-
shop and observed their activities. After
the workshop, four active, experienced
professionals from the television indus-
try (two senior producers, one junior
producer, and one director) assessed the
ideas. Our evaluation research model and
the results are presented in Sect. 6.1.

The next section addresses our design
activities. We introduce the theoretical
constructs that are essential for the design
of an architecture that comprehensively
supports CIPs.

4 Theoretical Constructs

The central theoretical constructs for
the design of our architecture are the
Creativity-Intensive Process (CIP), the
Pocket of Creativity (PoC), and the Cre-
ative Group Process (CGP). Figure 3 pro-
vides a comprehensive overview of all
constructs and their relationships in a
concept map (Novak and Cañas 2008).

4.1 Creativity-Intensive Process (CIP)

A business process is defined as a series
of activities that need to be carried out
in order to realize collectively an organi-
zational objective and a set of conditions
that determine the order of the activities
(vom Brocke et al. 2011). CIPs are spe-
cific business processes in which creativ-
ity plays a crucial role but varies in inten-
sity throughout the process (Seidel 2009).
One example of these processes is the de-
velopment of software applications. Cre-
ative IT requirements development could
be improved by allowing for uncertainty,
but traditional IT theory suggests that a
high degree of structure in IT develop-
ment projects increases the chances of
project success (Cooper 2000). As such,
the CIP for developing software applica-
tions is subject to both uncertainty and
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Fig. 4 Hierarchical decomposition of the CIP (Seidel et al. 2010)

structure. Another example with simi-
lar findings is the visual production pro-
cess in the television and movie indus-
tries in Australia (Seidel 2009) and Ger-
many (Becker et al. 2011a, 2011b; Karow
2010), which is structured for project
management processes while distinctive
sub-processes are prone to uncertainties
with regard to process structure. Business
process analysis in the consulting indus-
try resulted in similar findings for con-
sulting processes (Bergener et al. 2012).
To illustrate the theoretical construct of
CIPs with respect to its degree of struc-
ture, we use the example of production
processes for television formats (Fig. 4).

Insights into the structure of the CIP
are possible when it is hierarchically de-
composed into its components (Seidel
et al. 2010). Figure 4 depicts the exam-
ple CIP of the television format produc-
tion process. On Level 0, the process is il-
lustrated as a single black box. On Level
1, three unstructured sub-processes (il-
lustrated as clouds) and one structured
sub-process (illustrated as value chain)
are identified as components of the CIP:
The process starts with the incubation
of television format ideas, followed by
a concretion of those ideas to a format
script (development). Pre-production is
concerned with planning the shooting.

The process then flows into the produc-
tion of the format, shooting, and post-
production of the footage, cutting and
modifying the footage until the format is
ready to be broadcasted. At this abstract
level of decomposition, structure is iden-
tified both within the sub-processes (pre-
production) and in the flow between the
sub-processes (Fig. 4, dotted arrows), as
these sub-processes produce intermedi-
ary products for the next sub-processes.
We define the macro-process as the top-
level process refinement of the CIP (Level
1), describing the sequence of struc-
tured and unstructured sub-processes.
Unstructured processes can be further
decomposed on Level 2. In our exam-
ple, the unstructured sub-process devel-
opment is decomposed into the sub-
process script writing and script review.
Script writing itself is a creative, unstruc-
tured sub-process, whereas intermediary
reviews by a “head writer” follow a struc-
tured procedure. Accordingly, even those
sub-processes on Level 1 that were con-
sidered to be an arbitrary sequence of ac-
tivities turn out to contain unstructured
and structured sub-processes on Level 2.

Interdependencies between the sub-
processes on Level 2 result in sequenc-
ing those sub-processes. We refer to
this process as the micro-processes of

the CIP (Fig. 4, Level 2), which occur
on each decomposition level, subordi-
nated to the macro-process. In our ex-
ample, the sub-processes of script writ-
ing and script review evolve in a “ping-
pong” manner; several iterations are per-
formed until the final script version
is delivered. The micro-process is less
pre-determined than the macro-process
(Marjanovic 2008), as unforeseen sub-
processes may occur, the sequence of the
sub-processes may be undetermined, and
the number of iterations performed may
not be known.

The next section focuses on the un-
structured sub-processes within CIPs.

4.2 Pockets of Creativity (PoC)

Unstructured, creative sub-processes
have been conceptualized as PoCs
(Fig. 3), which are defined as “those
sections within creativity-intensive pro-
cesses that are particularly characterized
by the involvement of creativity” (Seidel
et al. 2010, p. 420). PoCs expose uncer-
tainties with respect to the outcome of
the process, that is, the creative prod-
uct, the process itself, and the resources
needed to perform the process. As coun-
terparts to these “unknowns,” constraints
limit the variances in product, process,
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Fig. 5 Explanation for
architectural models of the
CPSS architecture

and resources in several ways (Fig. 3).
Three types of constraints are distin-
guished: First, new products are bound
to specific product requirements; in the
case of a television format, the broadcast-
ing network defines, for example, a target
audience, a basic feature type (action,
drama, etc.), and a cast. Second, PoCs are
not entirely free of process structure, as
the micro-process, the process-oriented
refinement of a PoC (Fig. 3), defines ba-
sic process constraints and thus partly
reveals its inner process dynamics as se-
quences of structured and unstructured
sub-processes. Third, some resources
are obligatory for the execution of PoCs
while others are limited; for example,
a director is central to the success of a
television movie, but costly special ef-
fects that have been planned may not
be realizable given the limited financial
resources.

Thus far, we have identified the struc-
tural components in CIPs; isolated the
unstructured, creative sub-processes con-
ceptualized as PoCs; and specified ap-
pending constraints. However, the pro-
cess dynamics taking place inside the
PoCs remain unclear. This issue is subject
to the next section.

4.3 Creative Group Process (CGP)

PoCs are predominantly approached in
the CGP. To explain the CGP, we start
with the conceptualization of the creative
process in general as consisting of two
phases (Lonergan et al. 2004): the genera-
tive phase, where high quantities of novel
and diverse ideas are created (Guilford
1968), and the convergent phase, where
ideas undergo a critical, reflective pro-
cess (Lonergan et al. 2004). The gener-
ative phase is associated with divergent
thinking by individuals, where novelty
is generated by unconventional combi-
nations of remote associations (Cropley
2006). The convergent phase is associ-
ated with convergent thinking, in which
individuals build on existing knowledge
to derive the single best answer (Crop-
ley 2006). Creative processes evolve in
generative and convergent phases, which
alternate in numbers of cycles of itera-
tion unknown prior to the execution of

the process (Brophy 1998). For a more
differentiated view of the phases of the
CGP, we draw on a partially modified
set of collaboration patterns, or group
processes (Briggs et al. 2003). Based on
the general creative process, we distin-
guish two kinds of group processes: gen-
erative group processes and convergent
group processes. Generative group pro-
cesses consist of three sub-processes: in-
spire, the process by which group mem-
bers mutually stimulate one another to
come up with new associations and ideas;
collect, the process of gathering and shar-
ing ideas among the members; and cre-
ate, the process of producing, document-
ing, and refining ideas. The convergent
group processes also consist of three sub-
processes: organize, the process of relat-
ing ideas in order to reduce their com-
plexity and come to a common under-
standing of ideas; evaluate, the process of
assessing the value of ideas; and select, the
process of negotiating and selecting ideas
for elaboration.

The characteristics of CIPs and related
processes are the general requirements
(Baskerville and Pries-Heje 2010) for the
design of CPSS:
1. CIPs consist of both unstructured

sub-processes and structured sub-
processes.

2. The macro-process is the top-level
process refinement of the CIP that de-
scribes the sequence of structured and
unstructured sub-processes.

3. PoCs are unstructured sub-processes
that are characterized by the involve-
ment of creativity and that are sub-
ject to product, process, and resource
constraints.

4. The micro-process defines the basic
process constraints of a PoC, reveal-
ing its inner process dynamics as iter-
ations of structured and unstructured
sub-processes that are at least partly
unknown before execution.

5. CGPs, realizations of PoCs in groups,
are specialized in generative group
processes (inspire, collect, and cre-
ate) and convergent group processes
(organize, evaluate, and select).

The next section draws on the identified
theoretical constructs to define an IS ar-
chitecture for tools that are capable of
comprehensively supporting CIPs.

5 Information System
Architecture for
Creativity-intensive Process
Support System (CPSS)

We develop an information system ar-
chitecture for CPSS as the basis for pur-
poseful design of systems that support
CIPs. The architecture is made up of de-
sign principles that specify what is to be
implemented and architectural models
(Figs. 6, 7, 8, 9, 10) that provide a guide to
how to implement the design principles.
Further, the architectural models indicate
standard information system types for
implementing architectural constructs.

The notation of the architectural mod-
els is explained in Fig. 5. The models refer
to architectural constructs, which we de-
rive from the theoretical constructs. We
have two shapes for the architectural con-
structs: group tasks are illustrated as el-
lipse, all other constructs as rectangles.
We hereby want to emphasize that group
tasks are in the middle of a continuum
of structure (represented by a rectangle)
and freedom (represented as cloud in
Fig. 4). The models further refer to stan-
dard information system types that sup-
port the technical implementation of the
architectural constructs. Constructs and
information system types are interrelated
with three types of relationships: associa-
tive, integrative, and implemented. As an
additional source of information for the
architecture design, we refer to a prelim-
inary version of the architecture and its
qualitative evaluation results (Becker et
al. 2011b).

5.1 CPSS Architecture

The distinct properties of the macro-
process and the structured sub-processes
(both of predictable structure and sub-
ject to automation) as well as the prop-
erties of PoCs (realized in CGPs that are
reliant on human intervention) require
distinctive system support (Fig. 6). The
macro-process and the structured sub-
processes, both of which we transform
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Fig. 6 CPSS support for the macro-process

from theoretical into architectural con-
structs, can be supported by an auto-
mated process control system that con-
trols the process execution, assigns sin-
gle tasks of the process to task per-
formers, and manages the resources in-
volved in the process. PAISs are suitable
for this purpose (Sect. 2) while PoCs,
which are performed as CGPs, are not
to be straight-jacketed by automated pro-
cess control. This argument is in line
with the properties of the micro-process
(partly undetermined prior to its execu-
tion). The aim of IT support for PoCs
is to ensure creative freedom. PoCs are
also transformed into an architectural
construct; like the constraints pertain-
ing to the theoretical construct, mile-
stones (product constraints), deadlines
(process constraints), and responsibili-
ties (resource constraint) have to be de-
fined. GCSS is a suitable type of infor-
mation systems to support PoCs, because
it allows freedom of process structure in
group collaboration while controlling the
constraints.

Moreover, the PAIS integrates with the
GCSS by in invoking structured sub-
processes and PoCs (supported by the
GCSS) in accordance with the proceed-
ing macro-process. Control flow and
data flow in the macro-process are fa-
cilitated by the PAIS. We subsume the
requirements in a first design principle
(DP):

DP1: A CPSS must implement distinc-
tive system support for structured
processes and PoCs. The integra-
tion of both systems is facilitated by
supporting the macro-process.

Two properties of PoCs challenge their
operationalization: PoCs might be com-
plex (e.g., writing a television movie
script), making the coordination of all
group members cumbersome, and PoCs
are subject to product, process, and re-
source constraints that have to be con-
trolled in order to ensure the CGP’s goal
orientation. The architectural construct
group task copes with both challenges by
breaking PoCs down into smaller work
packages, reducing complexity (Glober-
son 1994) and by assigning group tasks to
group members, thereby building “sub-
groups” within a PoC that contribute to
the completion of a PoC in a coordi-
nated way. Preliminary evaluation of the
construct of group tasks and participa-
tion in the group tasks reveals that the
right to join and decline participation in
a group task and the right to define re-
sponsibilities in a group task should be
configurable in accordance with the na-
ture of the tasks (Becker et al. 2011b).
To ensure that group tasks are aligned
with the goals of a PoC, we introduce
the architectural constructs of task mile-
stones, task deadlines, and task respon-
sibilities. Group tasks have to be imple-
mented in the GCSS. The decomposition
of PoCs is subsumed in the second design
principle.

DP2: A CPSS must implement the con-
struct of group tasks as a decom-
position of PoCs. Group tasks de-
fine work packages with milestones,
deadlines, and responsibilities.

The CGPs in a PoC are performed in the
context of a group task. Both the genera-
tive and convergent group processes have

to be supported by the GCSS. Compo-
nents for the generative group processes
are generative components, while com-
ponents for the convergent group pro-
cesses are convergent components, and
all components together build the com-
ponents for collaborative idea develop-
ment (Fig. 8). The generative compo-
nent shared idea space supports the gath-
ering and sharing of rough ideas (col-
lect), which are to be stored for several
working sessions to allow for long-lasting
processes of idea generation.

The production and documentation of
more concrete ideas (create) is supported
by a shared idea editor. The type of me-
dia that can be generated with the editor
(text, sketches, audio, and video) and the
feature set provided to modify the media
determine the ideas’ level of detail. The
reciprocal inspiration of group members
to generate novel ideas (inspire) is facil-
itated by the shared idea space and the
shared idea editor. Further, the commu-
nication component supports idea gen-
eration by facilitating group communica-
tion (e.g., with instant messaging, with a
forum). As a non-group process-specific
option, an extra component may be pro-
vided to support individual stimulation
of ideas. (See the discussion on ICST
in Sect. 2) The convergent components
include a shared idea space visualizer
that helps to organize and reduce the
complexity of the ideas that have been
generated and collected (organize). Rela-
tionships between ideas (is-a, is-part-of,
freely chosen semantics) can be visual-
ized in hierarchical structures (tree struc-
tures, unordered collections) or network
structures (mind maps, concept maps).
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Fig. 7 Decomposition of
PoCs to group tasks

Fig. 8 The components for
collaborative idea
development

The group assessment of ideas (eval-
uate) should be supported by an eval-
uation component that allows for both
quantitative (rating scores, priority rank-
ing, etc.) and qualitative (commenting
on ideas) evaluation. Finally, the selec-
tion of ideas for further elaboration (se-
lect) should be supported by rich com-
munication through using the commu-
nication component, also provided idea
generation. Therefore, the communica-
tion component has a hybrid role in that
it supports both generative and conver-
gent group processes. Since the shared
idea space is the component where the
ideas are “administered,” it is the cen-
tral component that integrates all other
components (Fig. 8).

The sequencing of the CGP, that is, the
sequence in which the components for
collaborative idea development are em-
ployed, is reflected in the micro-process.
Since the sequence is not entirely deter-
mined prior to its execution, it must not
be restricted. In other words, each com-
ponent must always be employable by
each group member.

DP3: A CPSS must support the genera-
tive and convergent group processes
by implementing the components for
collaborative idea development. The
micro-process must be supported by
allowing permanent employment of
all components.

The hierarchical decomposition of CIPs
revealed that PoCs may encompass struc-

tured sub-processes (Fig. 4, Level 2). As
a reflection of that property of PoCs in
the IS architecture, it should be possible
to trigger the architectural construct of
structured sub-processes from within a
group task (Fig. 9). These structured sub-
processes are then executed in the PAIS,
outside the GCSS in order to maximize
the time available for group members to
contribute to the CGP in the GCSS. Af-
ter the structured sub-processes are com-
pleted, results are returned to the GCSS,
or to the group task respectively.

DP4: A CPSS must facilitate the outsourc-
ing of structured sub-processes from
a PoC. The sub-processes must be
associated with the group tasks.
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Fig. 9 Structured
sub-processes in group
tasks

Fig. 10 Overview of the CPSS architecture

The architectural models for each de-
sign principle in the CPSS architecture
are subsumed in an integrated architec-
tural model (Fig. 10). PoCs in the macro-
process (Fig. 6) are decomposed into
group tasks, prone to constraints (Fig. 7),
and associated structured sub-processes
(Fig. 9). Group tasks are then associated
with the components for collaborative
idea development (Fig. 8).

We implemented the CPSS architec-
ture in the research prototype Creative-
Flow, an expository instantiation that we
use to evaluate the CPSS architecture and
thus our design theory. The next section
introduces CreativeFlow.

5.2 Expository Instantiation

CreativeFlow implements the CPSS ar-
chitecture as specified in the design prin-
ciples and architectural models. Cre-
ativeFlow consists of a WfMS, which
supports the execution of the over-
all CIP (structured as macro-process)
and the structured sub-processes, and a
GCSS, which supports unstructured, cre-
ative sub-processes. Modeled as process
schema, the macro-process and the struc-
tured sub-processes are controlled auto-
matically by the WfMS, invoking process
activities and assigning these activities to
users and applications. In the unstruc-
tured, creative processes, groups are able

to develop and share ideas in a text editor
and enrich them with the help of digital
resources like documents, pictures, and
videos. The resources may be obtained
from an integrated, proprietary knowl-
edge base (supported by the informa-
tion retrieval component) or from the in-
ternet (supported by the web 2.0 mash-
up component). The GCSS is automat-
ically invoked by the WfMS if unstruc-
tured, creative sub-processes occur in the
macro-process.

As DP1 and the corresponding archi-
tectural model require, structured sub-
processes and PoCs need distinctive sys-
tem support. As PAIS we chose the
WfMS, to which we refer as the workflow
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Fig. 11 Screenshot of the GCSS of CreativeFlow

system of CreativeFlow. No standard sys-
tem for the support of PoCs is available
on the market that comprehensively ful-
fills the requirements of DP2, DP3 and
the associated architectural models, so we
chose to implement the system for PoC
support in a proper prototype, the GCSS
of CreativeFlow (Fig. 11).

As to DP2, the GCSS implements the
two required architectural constructs that
help to organize the CGP: The con-
struct PoC is implemented as a con-
tainer for group tasks (Fig. 11, “Project”
pane), and group members can cre-
ate group tasks within a PoC to cre-
ate a work breakdown structure (Fig. 11,
“Group Tasks” pane). The components
for individual stimulation (DP3) are im-
plemented through an information re-
trieval component (Fig. 11, tab “Repos-
itory”), which stores multimedia content
from past projects and helps to structure
this data within a multi-tree ontology
of topical categories (Müller-Wienbergen
et al. 2011). Individual inspiration is sup-
ported by a web 2.0 mash-up compo-
nent (Fig. 11, tab “Inspiration”) that al-
lows simultaneous full text search in web

2.0 services, such as Flickr, YouTube and
Twitter.

The shared idea space and the shared
idea editor are implemented in the form
of the watch list (Fig. 11, “Scene 2 – Chase
in the backyard” pane) and a rich text ed-
itor. Each group task is associated with
exactly one watch list, which is visible to
all group task members. New ideas may
be documented with the rich text edi-
tor and may then be shared with other
group members by dropping them in the
watch list. Digital resources retrieved in
the information retrieval component or
the web 2.0 mash-up component may
also be dropped in the watch list to help
illustrate the idea.

The implementation of a shared idea
space visualizer is a graphical represen-
tation (thumbnails) of the ideas and re-
sources in the watch list. The evalua-
tion component and the communica-
tion component are implemented as an
online chat where opinions about ideas
can be communicated (qualitative eval-
uation) and the best ideas can be se-
lected in a process of personal discus-
sions among group members. In line with
the micro-process, all GCSS features may

be used at any time by all users. As
to DP4 and the associated architectural
model, structured sub-processes also oc-
cur within PoCs, and standard work-
flows can be pre-defined in the WfMS
to cope with them. They may then be
triggered from within the GCSS—more
specifically, from a group task (Fig. 11,
tab “Workflow”).

The evaluation of the GCSS of Cre-
ativeFlow is presented in the next section.

6 GCSS Evaluation

The scope of our evaluation was the
GCSS of CreativeFlow, so the results re-
fer to the underlying sub-portion of the
architecture described in DP2 (PoC and
group task management) and DP3 (com-
ponents for collaborative idea develop-
ment) and the associated architectural
models. After describing the research
model in the next section, we present the
results of the group experiment.

6.1 Research Model

We hypothesize a positive impact of the
GCSS of CreativeFlow on the creative
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Fig. 12 Research model for
GCSS Evaluation

Table 1 Mean value idea
rating scores by raters

Standard deviations are in
parents. 1 = very high; 5 = very
low

Rater 1 Rater 2 Rater 3 Rater 4

Tool group

Novelty 4.00 (0.82) 4.29 (1.11) 3.14 (0.90) 3.71 (0.76)

Feasibility 2.57 (0.79) 3.57 (1.62) 2.14 (0.38) 2.57 (0.53)

Relevance 3.29 (0.49) 4.57 (0.53) 4.29 (0.49) 3.14 (0.38)

Specificity 4.57 (0.53) 4.43 (0.98) 3.14 (0.69) 3.57 (0.98)

No-tool group

Novelty 3.78 (1.28) 4.26 (1.14) 2.61 (1.16) 4.00 (1.00)

Feasibility 3.00 (1.21) 2.04 (1.07) 2.26 (0.54) 2.30 (0.88)

Relevance 3.78 (1.00) 4.22 (1.13) 4.39 (0.72) 3.57 (0.79)

Specificity 4.83 (0.39) 4.87 (0.46) 3.26 (0.62) 3.78 (0.74)

performance of individuals who apply
the system. Measuring creativity is chal-
lenging because of the complexity of the
creativity concept. For example, Christi-
aans (2002, p. 41) states that “the core of
the creativity concept cannot be formal-
ized into an objective instrument.” How-
ever, as a pragmatic approximation, cre-
ative performance is commonly assessed
with respect to the output of the creative
process, that is, the number and quality
of the ideas generated (Reinig et al. 2007;
Silva and Read 2010).

Several measurement instruments for
idea quality have been developed that re-
fine the quality of an idea to the qual-
ity dimensions of novelty, usefulness,
feasibility, and specificity (Besemer and
O’Quin 1986; Dean et al. 2006). As com-
mon measurement procedure, idea qual-
ity is assessed by experts with respect to
these quality dimensions (Amabile 1982).

Studies on the impact of creativity sup-
port systems on creative performance as-
sess the number of ideas, their quality,
or both, in accordance with the focus
of the study (Cheung et al. 2008; Mac-
Crimmon and Wagner 1994; Massetti
1996). In line with recommendations for
the dependent variable in research on
CSS (Wierenga and Van Bruggen 1998),
we assess creative performance in terms
of both idea quantity and idea qual-
ity. Hence, our experiment was designed
for two dependent variables (Fig. 12).
First, we assess idea fluency (Guilford
1968), which is the number of ideas a

group was able to develop in the allot-
ted time. Then we assess the quality of the
ideas by collecting expert feedback on the
four dimensions of quality (Dean et al.
2006). The independent variable is GCSS
support.

Idea fluency (Guilford 1968) is a man-
ifest variable measured as the number
of ideas, and the length of idea descrip-
tion, measured as the number of words.
Idea quality, a latent variable, is measured
with four items or quality dimensions:
novelty, feasibility, relevance, and speci-
ficity. The novelty of an idea is the de-
gree to which it is original. In our con-
text, television show concepts are deemed
as highly original if they have not been
proposed before in the German televi-
sion market. The feasibility of an idea in
our experiment is the degree to which
the television show can be realized with
a reasonable amount of effort (e.g., with
respect to necessary actors, props, spe-
cial effects, etc.). Relevance refers to the
degree to which the idea applies to the
stated problem and contributes to its so-
lution. In the context of our group task,
a television show was relevant if it ful-
filled the format requirements (airing in
prime-time on a private television broad-
casting network to a target audience of
young adults and young families). An
idea’s specificity is the degree to which
it is worked out in detail. An idea has a
high degree of specificity if multiple as-
pects of the idea have been described as
a specific television show concept (e.g.,

the personnel involved, whether it is a
live show or a taped show, the rules of
the game). Each quality criterion was as-
sessed by our four domain experts on a
five-point Likert scale.

To ensure the validity of our findings,
we controlled for several factors in the
experiment setup: With respect to the
group process, both groups had to fol-
low the identical session procedure (see
Sect. 3.3), and the task (design of a televi-
sion show format) was identical for both
groups. We controlled for the expertise
of the subjects for the given task by en-
suring that all students were attending
the same course in television format de-
velopment. Finally, we controlled for the
environment by having the groups’ ses-
sions take place in regular course class-
rooms. The results of our experiment are
presented in the next section.

6.2 Results

The variable of idea fluency was assessed
by counting the number of ideas and
the number of words in the description
for each idea. The tool group developed
seven ideas, while the no-tool group de-
veloped 23 ideas. The average number
of words in the idea descriptions in the
tool group was 64 words, and that for the
no-tool group was 19 words.

On average all raters deemed the speci-
ficity of ideas generated by the tool group
as higher than those generated by the no-
tool group (see Table 1). Three out of
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Table 2 Overall mean
value rating scores

Standard deviations are in
parents. 1 = very high; 5 = very
low

Novelty Feasibility Relevance Specificity Overall

Tool group 3.79 (0.96) 2.71 (1.05) 3.82 (0.77) 3.93 (0.98) 3.56 (0.42)

No-tool group 3.66 (1.29) 2.40 (1.01) 3.99 (0.97) 4.18 (0.89) 3.56 (0.35)

Student t-test t = 0.46, p = 0.64, t = 1.42, p = 0.16, t = −0.84, p = 0.40, t = −1.30, p = 0.19,

four raters (Raters 1, 3, and 4) assigned
higher levels of relevance to the ideas of
the tool group than to those of the no-
tool group, and three out of four raters
(Raters 1, 2, and 3) assessed the ideas of
the no-tool group as more novel than the
ideas of the tool group. For feasibility,
two raters (Raters 1 and 3) deemed the
ideas of the tool group to be more spe-
cific, whereas the other two raters were in
favor of the ideas of the no-tool group.

We further calculated mean values for
the four dimensions idea quality, inte-
grating all raters’ assessments (Table 2).
Ideas of the no-tool group were rated
more feasible than those of the tool group
(t = 1,42,p = 0,16), while ideas of the
tool group were rated more specific (t =
−1.30,p = 0,19). Moreover, the ideas
of the no?tool group were rated slightly
more relevant than those of the tool
group (t = −0,84,p = 0,40), while the
novelty of ideas of the tool group was
rated as slightly higher than those of the
no-tool group (t = 0,46,p = 0,64). The
differences of the mean values are not
statistically significant. We further calcu-
lated an overall creative quality score, av-
eraging all raters’ results with respect to
all quality dimensions. This overall score
is 3.56 for both groups.

We discuss the results of our laboratory
group experiment in the next section, re-
lating them to the features of the GCSS of
CreativeFlow and to DP2 and DP3.

7 Discussion

First we address the results of the eval-
uation of the GCSS of CreativeFlow and
the underlying sub-portion of the archi-
tecture, referring to impacts on creative
performance. Then we discuss the overall
CPSS architecture.

7.1 Discussion of the GCSS Evaluation
Results

Idea fluency: The group without tool sup-
port generated three times as many ideas
(23) as the group with CreativeFlow (7),
but the descriptions of many of the ideas
from the no-tool group contained only a

short sentence. Although the number of
words does not necessarily indicate that
an idea is or is not specific, the raters
viewed the lack of detail in the no-tool
group’s idea descriptions as also being re-
flected in qualitative specificity. There-
fore, we interpret the idea development
of the no-tool group as a “sloppy” pro-
cess in which the group members have
emphasized quantity, rather than qual-
ity. The rater criticized: “Idea quantity
can seldom compensate for a lack of idea
quality.”

Nonetheless, the overall rating score for
idea quality (3.56) was identical for both
groups. With reference to the dimensions
of idea quality, the tool group produced
ideas that were more specific, while the
no-tool group produced ideas that were
more feasible. From these observations
we conclude that neither Creative Flow
nor “offline” brainstorming is an abso-
lutely superior choice if a large number of
high-quality ideas is required. With ref-
erence to the research question, Creative-
Flow is adequate if ideas have to be spe-
cific, while no tool support is adequate
if ideas are to be feasible. Next, we inter-
pret these findings with reference to tool
design and the CPSS architecture design.

Specificity: As to the implementation of
DP3 (components for collaborative idea
development), we assume that the tool
group generated ideas that were more
specific because its members were able to
enrich their ideas with digital resources
from the web 2.0 mash-up component
and the information retrieval component
(individual stimulation component) and,
thus, to explicate their ideas more pre-
cisely to other group members. There-
fore, the tool-group members could eas-
ily understand each other’s ideas and re-
fine them using the watch list and the rich
text editor (shared idea space and shared
idea editor). As to the implementation of
DP2 (group tasks), we assume that the
tool helped the tool group organize the
CGP by breaking down the complex task
of developing an idea for a complete tele-
vision show into several work packages,
managed with group tasks (see Fig. 6 for
the architectural model). Thus, the tool
group could focus on distinct “sub-ideas”

and elaborate on them more effectively
than the no-tool group could.

Feasibility and Relevance: Assuming
that the more specific ideas are also
more feasible, we were surprised that the
ideas the no-tool group generated were
rated more feasible than those gener-
ated by the tool group. One possible ex-
planation is that the tool inspires rad-
ical, ambitious ideas that may not be
feasible, even though they are specific.
This effect could be mitigated if the rela-
tive importance of critical idea reflection
(convergent components) in Creative-
Flow were more balanced with idea gen-
eration (generative components); cur-
rently, only the chat supports qualitative
idea evaluation and idea selection. Ad-
vanced quantitative idea evaluation func-
tionality like idea rating could contribute
to this balance. The tool modification
could also strengthen the positive impact
of the GCSS support on the relevance
of ideas, which were rated only moder-
ately more relevant in the tool group.
Moreover, the modification would con-
tribute that CreativeFlow more directly
reflects the CPSS architecture, proposing
two components for both idea generation
and convergence.

Novelty: The differences in the nov-
elty of the two groups’ ideas were only
marginal (difference of 0.13 points in fa-
vor of no tool support). However, group
feedback suggests that the restricted time
for becoming familiar with CreativeFlow
had a negative impact on the tool group’s
performance. A central take-away for fu-
ture tool evaluations is to allow for more
time for the tool group to get acquainted
with CreativeFlow.

7.2 Discussion of the Overall CPSS
Architecture

Structure and freedom: Our approach to
developing a design theory that guides
system design for CIP support is deduc-
tive in that we consistently address the
theoretical constructs that capture the
contradictory properties (process struc-
ture and process freedom) of CIPs in
architectural constructs (Briggs 2006).
The CPSS architecture is useful in CIPs’
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support since it is an isomorphic repli-
cation of the CIP properties: Struc-
tured sub-processes within the macro-
process (DP1) and within PoCs (DP4)
can be streamlined for process efficiency
when implemented by a PAIS; CGPs are
distinctively supported by group tasks
(DP2) and the components for collabo-
rative idea development (DP3), both of
which are implemented in a GCSS to
increase creative performance; and both
sub-portions of the CPSS architecture are
integrated via the macro-process. How-
ever, since we replicate theoretical con-
structs, the “quality” of the CPSS archi-
tecture depends on the validity of these
theoretical constructs. We address this
issue in our conclusion (Sect. 8).

Contextual dependencies: We expect
that the contextual factors of organi-
zations that perform CIPs impact on
the choice of individual CPSS imple-
mentations. Larger organizations may
choose WfMS (as implementation of the
PAIS) for automated control of struc-
tured processes that span multiple de-
partments, while smaller organizations
in which most of the CIPs are han-
dled in a spontaneous, non-standardized
manner, might ask for less rigid process
support. Therefore, an appropriate PAIS
might be a Project Management System.
Prior evaluation results from the tele-
vision industry show an analogous sit-
uation for technology-acceptance issues
(Becker et al. 2011b), where profession-
als in a smaller organization who worked
with many freelancers expected difficul-
ties in familiarizing and integrating those
freelancers with rigid process-aware tech-
nologies. Hence, the implementation of
the CPSS architecture in specific contexts
requires a wide-ranging choice of tech-
nology. This argument is related to the
subsequent discussion of the validity of
design theory evaluations.

Validity of design theory evaluations: We
employed CreativeFlow as a vehicle with
which to evaluate the CPSS architecture
because it can be tested in an experimen-
tal environment. However, the question
to what extent CreativeFlow reflects the
architecture remains. This issue, an in-
ternal validity criterion for design the-
ory evaluations, is currently discussed
in design science research (Küchler and
Vaishnavi 2008; Niehaves et al. 2012).
We take the stance that explanatory de-
sign theories have to explicate what is to
be implemented and in what way (how)
when specifying an information system.

Thereby, the “semantic gap” between de-
sign theory and its instantiation can be
bridged, easing the implementation of
design theory and allowing for greater va-
lidity in theory evaluation. For that rea-
son, our design theory consists of both
design principles (what) and detailed ar-
chitectural models (how). However, be-
cause of constant changes in technol-
ogy, it is difficult to provide design guid-
ance for concrete features, therefore im-
plementations must be adjusted contin-
uously in order to improve the tool’s
impact in the given context.

Experimental design: Our evaluation
experiment design has several limita-
tions: First, we focus on creative perfor-
mance in terms of idea fluency (num-
ber of ideas) and idea quality (novelty,
feasibility, relevance, specificity), while
other experiments on the impact of cre-
ativity support systems raise additional
data from the user’s perspective, includ-
ing software satisfaction (Massetti 1996),
enjoyment of use, and ease of use (Elam
and Mead 1990). Silva and Read (2010)
propose a creativity metric that includes
the user’s enjoyment and learning in the
creative process. User feedback may pro-
vide insights into the impact of GC-
SSs’ human-computer-interface design
on user satisfaction, which may, in turn,
impact the user’s creative performance.
When describing an experiment with cre-
ativity support systems for idea gen-
eration and evaluation, Massetti (1996,
p. 93) states that, because “low ratings
on likability and usability did not appear
to negatively affect performance, further
study of the impact of [individual cre-
ativity support system] design on creative
performance seems appropriate.”

A second limitation is that the indi-
vidual creative potential of our subjects
may have influenced their creative perfor-
mance in both the tool group and the no-
tool group. Since personal creative poten-
tial depends on individual task expertise
(Amabile 1998), we attempted to ensure
that all subjects had about the same level
of expertise for the given task by choos-
ing graduate students in a course in tele-
vision format development. However, fu-
ture experiments should control for the
creative potential of subjects by employ-
ing a creativity test like the Abbreviated
Torrance Test for Adults (ATTA) (John-
son and Fishkin 1999) or the Creative
Personality Scale (CPS) (Gough 1979).

Third, the external validity of our re-
sults is limited in that we conducted a
singular experiment with a specific user

group of undergraduate students in me-
dia and communication management. To
increase the generalizability of our find-
ings, further evaluations are needed that
consider diverse groups of subjects, in-
cluding professionals. In addition, the in-
ternal validity of our experiment is lim-
ited in that we had only twelve sub-
jects. Future experiments should con-
sider more groups and reduce the num-
ber of subjects in a group to three.

Fourth, our findings might be biased
by the Hawthorne Effect, which states
that subjects involved in experimental
studies may behave differently, knowing
that they are under observation, than
they would otherwise (Cook 1962). We
tried to minimize the effect by means
of three measures: conducting the ex-
periment in classrooms with which our
subjects were familiar, which potentially
contributed to natural behavior; control-
ling for numerous variables (i.e., identical
task, group process, subject expertise) for
the no-tool and the tool groups to create
similar treatment conditions; and ensur-
ing that all subjects in both groups were
aware that they were part of an empirical
investigation so that, if the subjects be-
haved unnaturally, they would have done
so in both treatment groups.

8 Conclusion, Limitations, and
Outlook

We presented an information system ar-
chitecture that comprehensively supports
CIPs and enclosed creative group pro-
cesses (CGPs). A CIP is a business pro-
cess that consists of unstructured, cre-
ative sub-processes and structured, rou-
tine sub-processes. A PoC is the con-
ceptualization of an unstructured sub-
process that is particularly character-
ized by creativity and adheres to sev-
eral uncertainties and constraints with
respect to the creative product, process,
and required resources. PoCs are per-
formed in CGPs consisting of generative
processes (inspire, collect, create) and
convergent processes (organize, evaluate,
select), each of which must be supported.

Based on the theoretical constructs of
CIP, PoC, and CGP, we derived archi-
tectural constructs and related them to
existent information system types (PAIS
and GCSS) that support the technical im-
plementation of the constructs. This ef-
fort led to design principles and archi-
tectural models that represent the com-
prehensive architecture of a CPSS. Then
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we presented CreativeFlow as an exposi-
tory instantiation of the architecture and
evaluated the GCSS of CreativeFlow in a
laboratory setting.

Results show that using CreativeFlow
leads to ideas that are more specific, while
using no tool support generated ideas
that were more feasible. To increase the
feasibility and relevance of ideas, the idea
evaluation support in CreativeFlow, in-
cluding support for quantitative evalua-
tion, must be improved. The overall va-
lidity of our theory derives from a de-
ductive development approach in which
we transform theoretical constructs to
architectural constructs.

Our research has several limitations
that provide two primary opportunities
for future research. First, we evaluated
the GCSS of CreativeFlow and, thus, DP2
and DP3 and the corresponding archi-
tectural models of the CPSS architecture.
An evaluation of the overall Creative-
Flow system and the underlying architec-
tural sub-portion, focusing on process ef-
ficiency, requires a longitudinal field ap-
plication of the tool that covers CIPs of
distinct industries. Moreover, the evalu-
ation should be conducted in organiza-
tions in distinct contexts, such as, with
respect to industry, organization size, and
governance structure. Second, the appro-
priateness of our design theory depends
heavily on the validity of the underly-
ing theoretical constructs. Although nu-
merous applications in a variety of in-
dustries have validated these constructs
(Becker et al. 2011a; Bergener et al. 2012;
Cooper 2000; Karow 2010; Seidel 2009),
an extension of those studies is still nec-
essary in order to increase their general-
izability. To that end, the CPSS architec-
ture can contribute meaningfully to fur-
ther theory evaluation because it embod-
ies the theoretical constructs, thereby eas-
ing their evaluation through applications
of that architecture. In other words, such
research would clarify the appropriate-
ness of the theoretical constructs by clar-
ifying the appropriateness of Creative-
Flow and other instantiations of the CPSS
architecture to come.

References

Amabile TM (1982) Social psychology of
creativity: a consensual assessment tech-
nique. J Pers Soc Psychol 43(5):997–1013

Amabile TM (1998) How to kill creativity.
Harvard Bus Rev 76(5):76–87

Amabile TM, Conti R, Coon H, Lazenby J,
Herron M (1996) Assessing the work en-
vironment for creativity. Acad Manage J
39(5):1154–1184

Baskerville R, Pries-Heje J (2010) Explanatory
design theory. Bus Inf Syst Eng 2(5):271–
282

Becker J, Bergener K, Schwehm M, Voigt M
(2011a) Confirming BPM theory in creative
industry context – a case study in the
German TV industry. In: Proc 19th ECIS,
Helsinki

Becker J, Breuker D, Heide T, Voigt M (2011b)
Evaluating groupware for creative group
processes – the case study of CreativeFlow.
In: Proc 17th AMCIS, Detroit

Bergener K, Malsbender A, Ortbach K, Becker
J (2012) Consulting – a creativity-intensive
process? Insights from an exploratory case
study. In: Proc 18th AMCIS, Chicago

Besemer S, O’Quin K (1986) Analyzing cre-
ative products: refinement and test of
a judging instrument. J Creative Behav
20(2):115–126

Bostrom RP, Nagasundaram M (1998) Re-
search in creativity and GSS. In: Proc 31st
HICSS, Kohala Coast, pp 391–405

Briggs RO (2006) On theory-driven design
and deployment of collaboration systems.
Int J Hum-Comput St 64(7):573–582

Briggs RO, de Vreede G, Nunamaker JF, Tobey
D (2001) ThinkLets: achieving predictable,
repeatable patterns of group interaction
with group support systems (GSS). In: Proc
34th HICSS, Maui, pp 1–9

Briggs RO, de Vreede G, Nunamaker JF (2003)
Collaboration engineering with ThinkLets
to pursue sustained success with group
support systems. J Manage Inform Syst
19(4):31–64

Brohman MK, Piccoli G, Martin P, Zulkernine
F, Parasuraman A, Watson RT (2009) A de-
sign theory approach to building strategic
network-based customer service systems.
Decision Sci 40(3):403–430

Brophy D (1998) Understanding, measur-
ing, and enhancing individual creative
problem-solving efforts. Creat Res J
11(2):123–150

Cheung PK, Chau PYK, Au AKK (2008) Does
knowledge reuse make a creative per-
son more creative? Decis Support Syst
45(2):219–227

Christiaans HH (2002) Creativity as a design
criterion. Creat Res J 14(1):41–54

Cook DL (1962) The Hawthorne effect in
educational research. Phi Delta Kappan
44(3):116–122

Cooper RB (2000) Information technology de-
velopment creativity: a case study of at-
tempted radical change. Manage Informat
Syst 24(2):245–276

Cropley A (2006) In praise of convergent
thinking. Creativity Res J 18(3):391–404

Davenport TH (1993) Need radical innovation
and continuous improvement? Integrate
process reengineering and TQM. Plann Rev
21(3):6–12

Dean DL, Hender JM, Rodgers TL, Santanen EL
(2006) Identifying quality, novel, and cre-
ative ideas: constructs and scales for idea
evaluation. J Assoc Inf Syst 7(1):646–699

Deokar A, Madhusudan T, Briggs RO, Nuna-
maker J (2004) A structured approach
to designing interleaved workflow and
groupware tasks. In: Proc AMCIS, New York

Dumas M, van der Aalst W, ter Hofstede AH
(2005) Process-aware information systems:
bridging people and software through pro-
cess technology. Wiley, New York

Duncan N, Paradice D (1992) Creativity in
GDSS: an integration of creativity, group
dynamics, and problem solving theory. In:
Proc 25th HICSS, Koloa, pp 277–287

Dustdar S (2004) Caramba – a process-
aware collaboration system supporting ad

Abstract
Matthias Voigt, Katrin Bergener,
Jörg Becker

Comprehensive Support for
Creativity-Intensive Processes

An Explanatory Information System
Design Theory

Creativity is an important precondition
of innovation. However, the manage-
ment of creativity-intensive processes
(CIPs) is beyond the scope of standard
methodologies for business process
standardization and automation be-
cause of the contradictory properties of
CIPs, which require both process struc-
ture and creative freedom. We develop
an explanatory design theory based on
theoretical constructs from BPM the-
ory, creativity research, and collabora-
tion engineering, with the core com-
ponent of an integrated IS architecture
that facilitates the design of systems
providing comprehensive support for
CIPs. Automated control of structured
processes and support of idea devel-
opment in groups increase process effi-
ciency and creative performance. Eval-
uation of a sub-portion of an exposi-
tory instantiation (CreativeFlow) of the
architecture in a laboratory experiment
suggests that working with Creative-
Flow leads to ideas that are more spe-
cific, while working without the tool
generates ideas that are more feasible.
Further, idea evaluation support of Cre-
ativeFlow must be improved in order
to increase ideas’ feasibility and rele-
vance. The validity of our theory is de-
rived from a deductive development
approach. We indicate limitations and
further research.

Keywords: Explanatory design the-
ory, Systems design, Business process
management, Creativity, Creativity sup-
port systems, Groupware

Business & Information Systems Engineering 4|2013 241



www.manaraa.com

BISE – RESEARCH PAPER

hoc and collaborative processes in virtual
teams. Distrib Parallel Databases 15(1):45–
66

Ekvall G (1996) Organizational climate for cre-
ativity and innovation. Eur J Work Organ
Psychol 5(1):105–123

Elam JJ, Mead M (1990) Can software influ-
ence creativity? Inf Syst Res 1(1):1–22

Ferstl OK, Sinz EJ (1995) Der Ansatz des
semantischen Objektmodells (SOM) zur
Modellierung von Geschäftsprozessen.
WIRTSCHAFTSINFORMATIK 37(3):209–220

Georgakopoulos D (2004) Teamware: an eval-
uation of key technologies and open prob-
lems. Distrib Parallel Databases 15(1):9–44

Globerson S (1994) Impact of various work-
breakdown structures on project concep-
tualization. Int J Proj Manag 12(3):165–171

Gough HG (1979) A creative personality scale
for the adjective check list. J Pers Soc
Psychol 37(8):1398–1405

Gregor S (2006) The nature of theory in
information systems. Manag Inf Syst Q
30(3):611–642

Gregor S, Jones D (2007) The anatomy of a
design theory. J Assoc Inf Syst 8(5):312–335

Guilford JP (1968) Creativity, intelligence and
their educational implications. Knapp, San
Diego

Hammer M (1990) Reengineering work: don’t
automate, obliterate. Harvard Bus Rev
68(4):104–122

Harmon P (2007) Business process change.
Morgan Kaufman, Burlington

Hevner AR, March ST, Park J, Ram S (2004)
Design science in information systems re-
search. Manag Inf Syst Q 28(1):75–105

Hilliges O, Terrenghi L, Boring S, Kim D, Richter
H, Butz A (2007) Designing for collabo-
rative creative problem solving. In: Proc
6th ACM SIGCHI conference on creativity &
cognition, Washington, pp 137–146

Jarman M (2004) To kill or not to kill: when
heroes waver. Hudson Rev 57(3):515

Johnson AS, Fishkin AS (1999) Assessment
of cognitive and effective behaviors re-
lated to creativity. In: Fishkin AS, Cramond
B, Olszewski-Kubilius P (eds) Investigating
creativity in youth: research and methods.
Hampton Press, New York, pp 256–306

Karow M (2010) Business process documen-
tation in creative work systems. PhD the-
sis, Department of Information Systems,
University of Muenster

Küchler B, Vaishnavi V (2008) On theory
development in design science research:
anatomy of a research project. Eur J Inf Syst
17(5):489–504

Lonergan D, Scott G, Mumford M (2004)
Evaluative aspects of creative thought: ef-
fects of appraisal and revision standards.
Creativity Res J 16(2):231–246

MacCrimmon KR, Wagner C (1994) Stimu-
lating creativity ideas through software.
Manag Sci 40(11):1514–1532

March ST, Smith GF (1995) Design and nat-
ural science research on information tech-
nology. Decis Support Syst 15(4):251–266

Marjanovic O (2008) Extending the bound-
aries of business process management:
from operational to creative business pro-
cesses. In: Proc 30th ITI, Dubrovnik, pp
215–220

Markus ML, Majchrzak A, Gasser L (2002) A de-
sign theory for systems that support emer-
gent knowledge processes. Manag Inf Syst
Q 26(3):179–212

Massetti B (1996) An empirical examination of
the value of creativity support systems on
idea generation. Manag Inf Syst Q 20(1):83

Müller-Wienbergen F, Müller O, Seidel S,
Becker J (2011) Leaving the beaten tracks in
creative work – a design theory for systems
that support convergent and divergent
thinking. J Assoc Inf Syst 12(11):714–740

Ngai EWT, Poon JKL, Suk FFC, Ng CC (2009)
Design of an RFID-based healthcare man-
agement system using an information sys-
tem design theory. Inf Syst Front 11(4):405–
417

Niehaves B, Ortbach K, Tavakoli A (2012) On
the relationship between the IT artifact and
design theory: the case of virtual social fa-
cilitation. In: Proc 7th DESRIST, Las Vegas,
pp 354–370

Novak JD, Cañas AJ (2008) The theory un-
derlying concept maps and how to con-
struct and use them. Technical report IHMC
CmapTools, Florida Institute for Human and
Machine Cognition, pp 1–36

Nunamaker JF (1989) Interaction of task and
technology to support large groups. Decis
Support Syst 5(2):139–152

Nunamaker JF, Briggs RO, Mittleman DD, Vo-
gel DR, Balthazard PA (1996) Lessons from
a dozen years of group support systems re-
search: a discussion of lab and field find-
ings. J Manag Inf Syst 13(3):163–207

Österle H (1995) Business engineering:
Prozess- und Systementwicklung, Band 1:
Entwurfstechniken. Springer, Berlin

Osborn AF (1957) Applied imagination: prin-
ciples and procedures of creative thinking.
Scribner and Sons, New York

Ouyang C, ter Hofstede AH, La Rosa M, Rose-
mann M, Shortland K, Court D (2008) Cam-
era, set, action: automating film produc-
tion via business process management. In:
Proc of the CCI international conference
on creating value: between commerce and
commons, Brisbane

Paulus PB, Yang HC (2000) Idea generation
in groups: a basis for creativity in organi-
zations. Organ Behav Hum Decis Process
82(1):76–87

Peffers K, Tuunanen T, Rothenberger M, Chat-
terjee S (2007) A design science research
methodology for information systems re-
search. J Manag Inf Syst 24(3):45–77

Pries-Heje J, Baskerville R, Venable JR (2008)
Strategies for design science research eval-
uation. In: Proc 16th ECIS, Galway

Reinig B, Briggs R, Nunamaker JF (2007) On
the measurement of ideation quality. J
Manag Inf Syst 23(4):143–161

Romano N, Chen F, Nunamaker J (2002) Col-
laborative project management software.
In: Proc 35th HICSS, Waikoloa, pp 233–242

Sadiq SW, Sadiq W, Orlowska M (2001) Pock-
ets of flexibility in workflow specification.
Lect Notes Comput Sci 2224:513–526

Schuster H, Baker D, Cichocki A, Geor-
gakopoulos D, Rusinkiewicz M (2000) The
collaboration management infrastructure.
In: Proc 16th international conference on
data engineering, San Diego, pp 677–678

Seidel S (2009) Toward a theory of man-
aging creativity-intensive processes: a cre-
ative industries study. Inf Syst E-Bus Manag
9(4):407–446

Seidel S, Adams M, ter Hofstede AH, Rose-
mann M (2007) Modeling and support-
ing processes in creative environments. In:
Oesterle H, Schelp J, Winter R (eds) Proc
15th ECIS, St. Gallen, pp 516–527

Seidel S, Müller-Wienbergen F, Rosemann M
(2010) Pockets of creativity in business pro-
cesses. Commun Assoc Inf Syst 27(1):415–
436

Shneiderman B (2002) Creativity support
tools – establishing a framework of ac-
tivities for creative work. Commun ACM
45(10):116–120

Silva PA, Read JC (2010) A methodology to
evaluate creative design methods: a study
with the BadIdeas method. In: Proc 22nd
conference of the computer-human inter-
action special interest group of Australia on
computer-human interaction, Brisbane, pp
264–271

Simon HA (1996) The sciences of the artificial.
MIT Press, Cambridge

Sternberg RJ, Lubart TI (1995) Defying the
crowd: cultivating creativity in a culture of
conformity. Free Press, New York

Tagg RM (2003) A new look at the dimensions
of flexibility in workflow management. In:
Proc 5th EURO/Informs joint international
meeting, Istanbul

Van der Aalst W, Weske M, Grunbauer D
(2005) Case handling: a new paradigm for
business process support. Data Knowl Eng
53(2):129–162

Venable JR, Pries-Heje J, Baskerville R (2012)
A comprehensive framework for evalua-
tion in design science research. In: Pef-
fers K, Rothenberger M, Kuechler B (eds)
Proc design science research in information
systems (DESRIST), Las Vegas, pp 423–438

Voigt M, Niehaves B, Becker J (2012) Towards
a unified design theory for creativity sup-
port systems. In: Peffers K, Rothenberger
M, Kuechler B (eds) Proc design science re-
search in information systems (DESRIST),
Las Vegas, pp 152–173

vom Brocke J, Becker J, Braccini AM, But-
leris R, Hofreiter B, Kapočius K, de Marco
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