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Abstract. Team creativity can be strongly affected by communication. With the
trend of online collaboration, the design of communication tools increasingly
affects different creative processes of teams working online. To clarify this effect,
this study took the perspective of affordances and reviewed 54 papers to map the
needs of teams, the design of communication tools, and the effects of tools on
creativity in different creative stages. First, we summarized teams’ requirements
for communication tools in different stages. Second, we identified key affordances
with relevant features. Third, we discussed how these affordances could affect
communication and team creativity in different stages and built a mapping of
creative teams’ needs and communication tools. The mapping can provide insights
for both designing communication tools for creative teams and expanding the
current team creativity theories to fit the online context and new communication
technologies.
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1 Introduction

Team creativity is critical to success in today’s rapidly changing business landscape.
Though individual creativity is usually defined as a cognitive process, team creativity
results from the interplay of many cognitive, social, and motivational factors [1, 2]. Team
creativity can be generally promoted by effective collaboration among team members [3].
Through collaboration, communication, and information exchange, team members can
bring different knowledge, skills, experiences, and perspectives to create more diverse,
novel, and useful ideas [4].

In recent decades, these co-creative processes have been shifting online, and this
trend has been accelerated by the COVID-19 pandemic. Increasing teams work online
and use various communication tools or applications, including instant messaging, video
conferencing, and social media, to facilitate team collaboration and creative performance.
Some of them have even been added with functions specifically to support creativity, such
as Mural in Microsoft Teams and the Post-it notes on whiteboards in Meta Workrooms.
The design of these communication technologies can strongly affect teams’ creative
processes and performance.
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Currently, these communication tools provide various functions and features to sup-
port behaviors of team members, such as task-oriented discussion (e.g., idea generation
or evaluation), social-oriented or informal talk, and meta-cognitive behaviors (e.g., task
management and updates) [5, 6]. The effect of different behaviors on team creativity
can vary in different stages of creative processes. A creative process consists of problem
identification, ideation, and evaluation [7, 8]. For example, in the early ideation stage,
others’ ideas may inspire a motivated team member but make an unmotivated member
social loafing. Therefore, team members may have different needs for communication
and require different functions or features of communication tools in different stages.

However, it is unclear what design features of communication tools team members
need in different stages and how these features affect team creativity. Practitioners and
researchers have designed various features and explored how these specific features
affected social interaction and creativity [10]. However, these results are fragmented
and some features may be hard to generalize across communication tools. In addition,
these tools increasingly adopt new interactive technologies, such as virtual reality and
conversational agents. It is also hard to generalize the findings of previous specific
features to the new ones. Designers need a more holistic and general understanding of
how the design of tools affects team creativity.

Therefore, this study abstracts specific design features of communication tools and
maps them with team creativity from the perspective of affordances. Affordances can be
defined as the action possibilities offered by a product [9]. Researchers used the concept
of affordance and developed a theoretical framework to map user needs, affordances,
and design features of social media [11]. This mapping could help designers to choose
or develop innovative interactive features of specific affordances based on the needs of
social media users. This study adopted a similar perspective and answers the following
research questions:

RQ1. What are the main tasks of team members and the requirements of communi-
cation technologies in the different stages of creative processes?

RQ2. What affordances and features are provided by the communication tools used
in creative teams?

RQ3. How do the affordances of communication technologies affect communication
and team creativity in the different creative processes?

2 Method

This study conducted a literature review. First, we systematically searched two research
databases: Scopus and Web of Science. Search phrases include “online collaboration”,
“collaborative creativity”, “team creativity”, “creativity support tools” and “collaborative
creativity support tools”. Second, we preliminary selected relevant papers based on their
titles and abstracts. This step resulted in 235 publications. Then, all the publications were
screened to find those that focused on the collaborating and communicating processes,
tool design, and team creativity. In addition, we manually added some other articles
and book chapters in this field that may contribute to answering our research questions
from other resources. Finally, we reviewed the full text of 54 publicans. Based on these
articles, we mapped the affordances and features of communication tools, as well as
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the communication module of collaborative creativity support tools, and examined the
effect of these features on team communication and creativity.

3 Results

3.1 Main Tasks and Requirements of Every Creative Process Stage

In previous studies, creative process models are predominantly represented in the form
of a linear sequence of stages [12].

Zeng et al. summarized the creative process by a four-stage model: analysis, ideation,
evaluation, and implementation [7]. Since our study focuses on online communication,
and the implementation stage is usually offline, we mainly discuss the first three stages
which include more information sharing and communicating process. Similarly, Reiter-
Palmon and Leone proposed the three core stages of the team creative process: problem
construction, idea generation, idea evaluation and selection [8]. Varieties of creative
process models have been proposed, and usually divided the whole creative process into
four or three parts.

Analysis/Problem Construction. Generally, the first part of the creative process
includes two major sub-processes: problem finding and problem formulating [13,
14]. Instead of routine, presented problems, the creative process involves ill-defined,
discovered problems, which makes the analysis (or problem construction) phase
indispensable.

During online collaboration, especially cross-border collaboration or interdisci-
plinary collaboration, individuals are likely to have different backgrounds, which makes
them tend to represent the problem in very different ways [15]. On the one hand, different
representations of the problem facilitate a more complex and complete understanding of
the problem, which can lead to better team creative performance [13]. On the other hand,
the representational gaps (rGaps) between team members may disrupt team agreement
regarding a solution when not resolved and can lead to the provoke of conflict [63]. Con-
flicts are inevitable during team collaborative processes, and there are constructive or
destructive conflicts [16, 17]. If managed appropriately, constructive conflict can result in
the integration of different perspectives, help to identify shortcomings in the discussion
of the group and lead to better team creative performance [13]. Team members can also
bridge and integrate the different problem representations and potential by discussing the
different goals and ways to construct the problem, which can lead to increased creative
performance [13].

Open-minded discussions facilitate team members to freely express their views, listen
and understand opposing ones, and then integrate them to promote constructive conflict
[18]. However, in online circumstances, the lack of support for nonverbal communica-
tion, including facial expressions and body language, often leads to misunderstandings,
which aggravate destructive conflict, and detriment team creative performance. A survey
found that in about two-thirds of the reported misunderstandings, the problem occurred
because of the tone of the message and other nonverbal cues, and open communication
was used to resolve it [19]. Therefore, it’s necessary for teams that work collaboratively
online to adapt communication tools that facilitate non-verbal communication which
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allows team members to express their opinions and share their knowledge adequately
and accurately.
In conclusion, during this stage, communication tools are required for:

1. Rich modalities: Enhancing the sharing of non-verbal information to reduce destruc-
tive conflicts caused by rGaps and misunderstandings, and support effective commu-
nication;

2. Enoughresponding time: Leaving team members enough time to analyze the problem
before responding;

3. Support for rehearsing: Allowing careful crafting of messages (or other types of
information), to make it more accurate and understandable for problem integration.

Ideation/Idea Generation. Ideation is defined as idea generation via divergent thinking
without evaluation (which involves more reverse thinking) [20]. During this stage, the
main purpose is to generate enough novel and appropriate ideas, which is essential for
creative performance. In this case, team diversity may contribute to the production of
more creative ideas, as team members can provide unique and diverse viewpoints [13].

However, teams are likely to fail to capitalize on their diversity in knowledge and
ideas, which may be partly caused by the lack of information sharing [8], which can
be caused by certain team dynamics phenomena, such as evaluation apprehension, or
concerns about being socially accepted, which inhibit the quality of knowledge sharing
[21]. On the contrary, teams with enabling dynamics can support open, respectful, and
consistent communication, in which members felt comfortable expressing their view-
points, and were encouraged to share divergent perspectives [22]. In this case, the action
and quality of knowledge sharing can be improved by encouraging certain enabling
dynamics, including collaboration, and both open and continuous communication [22].

Besides, exposure to other members’ ideas and evaluation apprehension can lead
to productivity deficits in the number and categories of ideas, although the novelty of
ideas was not affected [23]. Ways of alleviating negative impacts of evaluation appre-
hension include decreasing team members’ stress related to response time management
[24], making them feel their ideas are taken seriously and valued by others, especially
those in positions of authority [22], and eliminating their feelings of embarrassment and
uneasiness by providing different online user-identity revelation modes [25].

While reducing harmful team phenomena like evaluation apprehension can be bene-
ficial to knowledge sharing, thus promoting idea generation during the creative process, it
is proposed that knowing how to engage in a knowledge behavior may also facilitate pro-
ductive knowledge sharing. When team members do not intend to hide their knowledge,
the facilitating conditions make it easier for them to perform the knowledge-sharing act
[26].

Based on the above findings, during the ideation stage, we concluded several aspects
of the main requirements for communication tools for better communication and team
creativity:

4. Support for positive interaction and feedback: Alleviating the phenomenon that affects
the quality of information sharing, such as evaluation apprehension, can be very
helpful. This can be achieved by adding interactive affordance that encourages positive
feedback, commonly the like button. Embedding flexible and versatile capabilities of
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communication tools by allowing users to use virtual backgrounds and self-image,
nicknames, and choose not to be identified [25] can also help to solve the problem.

5. Ease of use: Secondly, provide facilitating conditions that enable team members to
record and share their ideas at ease by improving usability, especially features that
facilitate users’ perceived ease of use, commonly intuitive user interfaces, and rich
media channels.

6. Support for continuous communication: Open, respectful, and consistent communi-
cation will make team members more likely to share their ideas.

7. Support for simultaneous communication: Allowing team members to share their
ideas at the same time.

Evaluation/Idea Evaluation and Selection. Generating ideas alone may not be enough
to ensure the implementation of effective and innovative solutions: the team must actively
and effectively evaluate the ideas before implementing the solutions. Make unbiased
and accurate judgments on the merit of ideas generated. The evaluation stage involves
convergent thinking whereby one analyzes, refines, and selects ideas generated [7], and
required team members to make unbiased and accurate judgments on the merit of the
ideas [13].

An effective evaluation process includes a combination of intuitively analyzing the
ideas and then rationally considering the resulting intuition in making the final decision.
Both the accuracy of quality and originality are considered during evaluation [27]. When
teams assessed solution originality more accurately, they were more likely to be accurate
in selecting an optimal solution that was truly creative, while teams that were more
accurate in assessing solution quality were more likely to accurately select a solution
that was high in quality alone [27]. Teams will consider both the specified evaluation
criteria and the explicit solution selection instructions when selecting ideas and solutions
[28, 29].

However, studies have found that teams do not always evaluate ideas very accurately
and tend to emphasize the quality of an idea over originality [13]. Ways of overcoming
this problem include generating a guideline detailing the team’s evaluation criteria. This
creates a shared framework that supports the team evaluation and selection process, and
integrates different ideas and problem representations into the final choice of ideas [13].

To support efficient idea evaluation, communication tools are expected to have the
capacity of:

8. Cognitive support: Being able to collect and organize the idea manually or
automatically;

9. Easy access: Providing easy access for users to the ideas generated and collected,
such as shared documents and group files. Functions that allow quick access to
certain ideas, such as tags, likes, or marks may also be helpful;

10. Opinion collection: It’s necessary to facilitate team members’ interactions and effi-
ciently collect feedback for ideas through certain design functions, such as opinion
polls and votes.

3.2 Affordances and Features of Communication Tools

Communication Tools for Creativity. During the team creative process, teams adapted
various tools for communication including tools specialized for communication (High
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synchronicity: IM, video conferencing applications, etc. Low synchronicity: e-mail,
etc.), more comprehensive systems (such as enterprise social networking tools, social
applications, collaborative creative support tools, etc.), and collaborative creative support
system that support highly professional tasks that require specific functions (such as
collaborative systems for architecture design, or game development).

The past few years have seen the growing adoption of more complex and compre-
hensive collaboration support tools, including enterprise social networking (ESN tools,
also known as enterprise 2.0), by organizations in an attempt to foster better team com-
munication and collaboration [35, 58]. Compared to Web 1.0 tools such as e-mail, ESN
platforms are considered more capable of facilitating effective and efficient team com-
munication and collaboration [36]. A study showed that companies that adapted social
media tools for team communication achieved around twice as much innovation as com-
panies that did not [37]. The challenges of using ESN tools in agile virtual teams include
language, unbalanced activity, and finding the right ESN workspace structure [38]. Even
with a language batrrier, tools with face-to-face communication functions were the most
recognized media for supporting team communication and enhancing team cooperation
[39].

In the field of design, collaborative design technologies are used to support a team
of designers to jointly work on a design project either remotely or co-located. During
the design process, team members are likely to focus on shared design representations
including sketches, drawings, and models, therefore the important features of collabo-
rative design technologies are the types of digital media for design representation, the
types of interactions for creating, modifying, and exchanging the shared design works
[40].

Relevant Theories

The Creativity Support Index (CSI). CSlis designed for helping researchers and designers
evaluate the capacity of creativity support provided by a system, or interface [31]. The
CSImeasures six dimensions of creativity support: Results Worth Effort, Expressiveness,
Enjoyment, Exploration, Immersion, and Collaboration. Users can rate each factor from
1 (highly disagree) to 10 (highly agree) After rating, the factors would be ranked through
pairwise comparisons.

Media Richness Theory (MRT). MRT suggests that various types of media differ in their
capacity to convey messages and cues. Face-to-face interaction is considered to be the
richest medium, while written documents, statements, newsletters, reports, or posters are
placed as less rich communication channels. In the middle of the continuum are video
conferencing, telephones, IM, and e-mails [31]. A rich medium is especially useful for
non-routine, difficult-to-understand messages, and has the immediacy of feedback and
dialogue, the use of both verbal and nonverbal cues as well as natural language (gestures,
eye contact, and tone of voice), which makes it easier to solve problems and reduce
misunderstanding or misinterpretation during communication [34]. Previous research on
social media used for teamwork has found that in general, rich communication channels
are considered more effective for team communication, and are capable to promote
creativity and innovation [35].
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Media Synchronicity Theory (MST). MST defines five media capabilities: transmission
velocity, parallelism, symbol sets, rehearsability, and reprocessability [43]. Transmission
velocity and more natural symbol sets (physical, visual, and verbal) have a positive impact
on the tool’s synchronicity, whereas parallelism, reprocessability, and rehearsability all
have a negative impact [43].

Affordances and Features. Depending on the configuration of affordance, communi-
cation technologies will vary in their features and provide functions, which make them
fit for different communication scenarios, and ultimately have different effects on com-
munication and team creativity. The fit between the features of the media and the needs
of the task influence how users adopt and use them [64]. Practitioners and researchers
have designed various features and explored how these specific features affected com-
munication and creativity [9], however, these results are fragmented and some features
may be hard to generalize across communication tools.

To help generalize the affordances from various features that may influence com-
munication and team creativity, we referred to MRT, MST, and CSI. Based on these
theories, we abstracted affordances from features provided by various communication
tools as well as collaborative creativity support tools (see Table 1).

Table 1. Affordance and features of communication tools

Affordance Definition Features

Transmission velocity | The speed at which a medium can | Live preview, instant messaging,
transfer a message from a sender to | etc.
an intended receiver

Parallelism The number of simultaneous Group chat, group sending, etc.
communications that can occur
through a medium

Modality richness The number of ways in which Emojis, voice messaging, video
information can be encoded for chat, etc.
communication

Rehearsability The extent to which the media Message editing before sending

enables the sender to rehearse a
message before sending it

Data Persistence The extent to which the medium Chat history, group files, etc.
enables a message to be
reexamined or processed again,
during decoding, either within the
context of the communication
event or after the event has passed

Accessibility Accessibility refers to the extent to | A mobile version of the tool, etc.
which information can be accessed
or extracted easily from the system
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3.3 The Effects of Affordances of Communication Technologies
on Communication and Team Creativity

Transmission Velocity. Transmission velocity refers to the speed at which a medium
can transfer a message from a sender to an intended receiver, and can notably support
synchronicity not only because it improves behavior coordination, but also because the
shared focus exists between individuals working together [44]. Collaborative creativity
support tools have offered multiple functions that support the affordance of transmission
velocity and synchronicity, such as instant messaging and a live preview of others’ work.

On the one hand, faster transmission velocity allows fast information transmission,
continuous communication, and quick feedback, and reduce the cognitive effort of team
members to interpret information [30, 41, 43], which may be particularly suitable for the
idea generation stage for its focus on generating and sharing enough creative ideas. On
the other hand, collaboration technologies with low synchronicity allow participants to
take more time between the messages, which may help with better analyzing the content
of messages [43]. This can be utilized during the stage of problem construction and idea
evaluation, which involves more analysis behaviors, and simultaneous interaction is not
necessary [30].

During the collaborative creative process, such as game development, live preview is
a very popular and helpful feature associated with high transmission velocity. It enables
team members to keep up with what other team members are working on, and be instantly
aware of progress and updates their partners made during the collaborative creative
process [51]. This can foster group awareness [52] and enhance collaboration [64],
which ultimately promotes team creative performance.

Other than that, technologies with high transmission velocity, such as IM, enable
near real-time communication [30, 54]. The continuous real-time feedback during com-
munication helps to narrow its users’ focus on the activity of messaging and makes
them easier to concentrate on the content, which brings about flow for team members
[54, 59]. Communication technology users’ flow comes from both interaction with the
technology and social interactions with communication partners and has a significant
indirect influence on perceived expected creativity through exploratory behavior and
positive affect [54].

To sum up, communication technologies with high transmission velocity facilitate
continuous real-time communication and feedback, which not only improve efficiency,
but also help users better concentrate on the idea-exchanging content during communi-
cation, and bring about flow to make them feel more creative. For collaborative creative
support tools, features like live preview serve as a way of communication to let team
members know others’ progress and update, which promotes creativity by fostering
group awareness and collaboration. However, technologies with relatively low trans-
mission velocity are not necessarily ineffective for team creativity, for the ample time it
allows for analyzing the information, which may be helpful for the problem construct
and idea evaluation stage of the creative process.

Parallelism. Technologies with a high level of parallelism are capable for multiple
simultaneous communications [43], which enhance the efficiency of social interactions
among users and have an insignificant effect on information capital, and ultimately
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positively influence team creative performance [9]. Besides, a high parallelism media
allows user to seek feedback from different resources simultaneously, which enables a
high level of feedback resources for users and facilitate high level of creativity [53].

However, simultaneous communications can lead to multiple unrelated discussion
topics from different persons at the same time, and lower shared focus [43]. Studies have
found that such a communication process may damage cohesion among team members
[43, 60]. Also, parallelism can create an environment where users get exposure to a
variety of ideas from other team members. Although being exposed to common or
moderately creative ideas was effective in improving creativity [61], during the second
half of the group’s idea generation, this can reduce the number and type of ideas generated
by the groups [23], and have a negative impact on team creative performance.

Modality Richness. Modality richness is evaluated by the number of cues a media
can provide in transmitting information [46]. Technologies with rich modality facilitate
convey and converge of information [44], which allows effective communication. Rich
communication channels are still preferred. According to a survey, business profession-
als view richer (involving more vocal and nonverbal cues), traditional communication
channels as the most effective for team communication [35].

Previous studies have found that technology with rich modalities, such as video
conferencing, can help users get to know about the state of other team members and
make them feel more connected with each other by offering social cues, both auditory
and visual [46]. This promotes certain social processes, such as the establishment of trust,
increases collective efficiency [46—48], and further support effective communication
[42]. Other than that, the feeling of connection fostered by rich communication cues
can also promote the activity of information sharing, including the exchanging of novel
information and ideas [49], which is essential for creativity during the idea generation
and evaluation stage.

On top of that, non-verbal cues, such as facial expressions, reduce uncertainty and
misinterpretation during communication [19, 46], which can be helpful throughout the
whole creative process, especially the problem construction stage for its need to integrate
different problem representations [13].

In collaborative tasks that are highly visual, modality richness plays an even more
important role in improving the tool’s capacity to support creativity. An experimental
study showed that teams communicating through rich modalities, like video conferenc-
ing, generated more useful creative ideas and perceived better collaboration than teams
communicating by chatting, and this was especially evident about the share of excellent
ideas [50]. Since for creativity, it is usually not the average performance, but the positive
outliers that can lead to success [62], this provides another perspective for understanding
the positive effect of modality richness on creativity.

Finally, some people suggested that text chat may be more disruptive than a richer
modality of communication (e.g., voice chat) during a collaborative working process
[51] since it can only convey information when people stop their work to send messages,
while voice chat allows communicating and working at the same time. However, for the
communication process alone, this may be a minor consideration.

Rehearsablity. Previous studies defined rehearsability as the extent to which the media
enables the sender to rehearse a message before sending it [43]. For instance, e-mail,
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instant messaging, and social media applications allow for the drafting of messages
before sending them [44]. And after sending out, it can leave enough time for respond-
ing, allowing the receivers to think carefully about how to respond, compared to media
like telephone calls and video chat. This may facilitate a better representation and under-
standing of the message, which is beneficial for the problem construct and idea evaluation
stage. Besides, studies have shown that rehearsability has significant and positive effects
on information capital, which further supports team creativity [9].

Furthermore, during the communication process, the mentioned affordances of trans-
mission velocity, parallelism, and modality richness can facilitate more efficient commu-
nication and sometimes better creativity performance, but may also lead to greater dam-
age when mistakenly releasing important or misleading information, for their capability
to support information transmission [43], thus emphasized the importance rehearsability
during the creative process, as well as other communication circumstances.

However, the reprocessing ability may delay message transmission and synchronized
communication, and hinder cohesion and collaboration [9, 43], which can have a negative
effect on team creativity. Therefore, it’s necessary to find a balance between the crafting
of a message and the time it takes.

Data Persistence. Previous studies used the term reprocessability to describe the extent
to which the medium enables a message to be re-examined or processed again [43]. In our
study, we refer to the definition of reprocessability, and use the phrase data persistence to
describe the extent to which a medium can retain the information generated and shared
during communication, including messages, images, files, etc.

In collaborative creative works, reprocessability is an indispensable affordance.
Some collaborative support tool provides access to previous working versions, which
facilitate team members to easily backtrack to a certain working version, and would
be extremely helpful for correcting mistakes during collaborative creative works, for
example, fixing bugs in collaborative game development [51].

Like parallelism, reprocessability also has an insignificant effect on information
capital, which positively influences user creative performance [9].

During the creative process, it has been proved that ideas and solutions from previous
“ideation” sessions can substantially stimulate users’ creativity, and facilitate elaborate
past knowledge for them to solve new creative problems [55]. Features, such as chat
history, meeting records, and shared group files can provide team members easy access
to review and reprocess these ideas and solutions, and benefit from the past information,
therefore promoting team creative performance.

Last but not least, tools with high data persistence can highlight members’ contribu-
tions, and thus increase motivation during the collaborative creative process [56], leading
to better team creativity.

Accessibility. Apart from the mentioned affordances, accessibility is also a necessary
affordance in the team creative process. Accessibility refers to the extent to which infor-
mation can be accessed or extracted easily from the system, or the medium [57]. Accessi-
bility has a positive effect on the system satisfaction of users, for a collaborative creativity
support tool, such as an enterprise mobile application that provides users with simple
features and functionalities that help them to work on creative tasks easily, accessibility
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is positively associated with task-technology fit, which improves user’s perceived job
performance and job creativity, making it a better creativity-supporting system [57, 58]

(Table 2).

Table 2. Effect of different affordances on communication and team creativity

Affordance

Effect on communication

Effect on team creativity

Requirements

Transmission velocity

Allows fast information
transmission and
continuous
communication [43]

1 Foster group awareness
[52] and enhance
collaboration [51]

2 Allows continuous
communication and quick
feedback, reducing the
cognitive effort of team
members to interpret
information [43]

3 Bring about flow for
team members, which has
a significant indirect
influence on perceived
expected creativity
through exploratory
behavior and positive
effect [54]

4 Media with low
synchronicity allows
sufficient time to process
feedback information
[43], which improves the
effect of feedback
information and improves
creativity [53]

2-, 6+,

Parallelism

Allow users to send group
messages and provide
them with the access of
knowing whether a
message has been read
[44]

1 Parallelism has an
insignificant effect on
information capital,
which positively
influences user creative
performance [9]

2 Enable users to seek
feedback from different
persons simultaneously,
enabling a high level of
feedback source variety
and facilitating relatively
high level of creativity
[53]

T+

(continued)
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Table 2. (continued)

Affordance

Effect on communication

Effect on team creativity

Requirements

Modality richness

Facilitate convey and
converge of information
[44]

1 Promote social
processes, such as the
establishment of trust, and
increase collective
efficiency [46—48],
enabling more time for
creative work

2 Help team members to
feel more connected,
hence promoting
information sharing and
communication of novel
information and ideas
[49]

3 Reduce the uncertainty
and misinterpretation
during communication
[46], facilitate idea
integration

4 Facilitate collaboration,
especially the sharing of
excellent ideas, and
improve team
collaborative creativity
performance [50]

5 Text chat may be more
disruptive than richer
modality (e.g. Voice chat)
during collaborative work
[51]

1+, 4+,10+

(continued)
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Table 2. (continued)

Affordance

Effect on communication

Effect on team creativity

Requirements

Rehearsability

Leaves enough time for
responding, allowing the
receivers to think
carefully about what to
respond [43]

1 Contribute to
communication
performance by allowing
senders and receivers
enough time to think
before communicating
[44]

2 Have significant and
positive effects on
information capital and
support team creativity [9]
3 However, the
reprocessing ability may
delay message
transmission and
synchronized
communication, and
hinder cohesion and
collaboration [9, 43]

2+, 3+

Data Persistence

Allows individuals to
revisit messages to
support information
processing [43]

1 A previous working
version can facilitate
members easily backtrack
to that working version
and would be extremely
helpful for correcting
mistakes during
collaborative creative
works [51]

2 Reprocessability has an
insignificant effect on
information capital which
positively influences user
creative performance [9]
3 Facilitate users to
elaborate on past
knowledge to solve new
creative problems [55]

4 Tools with high data
persistence highlight
members’ contributions,
and thus increase
motivation during the
collaborative creative
process [56]

2+, 8+, 9+

(continued)
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Table 2. (continued)

Affordance

Effect on communication

Effect on team creativity

Requirements

Accessibility

Allow the information to
be accessed and retrieved
by users more easily [57]

1 System accessibility is
positively associated with
task-technology fit, which

4+, 5+, 8+, 9+

improves users’ perceived
job performance and job
creativity, making it a
better
creativity-supporting
system [57, 58]

2 Tools with high
accessibility facilitate
users’ accessing and
retrieving information
from it more easily [57]

4 Conclusion

With the widespread adoption of communication tools in creative teams working online,
it is important to clarify how the design of communication tools affects team creativity.
This study reviewed 54 papers to map the needs of teams, the design of communica-
tion tools, and the effects of tools on creativity in different creativity stages. First, we
summarized teams’ requirements for communication tools in different stages. Second,
we identified key affordances with example features, including transmission velocity,
parallelism, modality richness, rehearsability, data persistence, and accessibility. Third,
we summarized empirical studies and discussed how these affordances could affect
communication and team creativity in different stages.

This study provides a holistic mapping of creative teams’ needs and communication
tools. Many team creativity theories were developed for face-to-face teams, and thus the
role of communication tools is often missing. The mapping in this study connected the
psychological theories of team creativity (such as stage models and IPO models) with
the design theories of communication tools (such as media richness theory). It provides
a potential approach to refining or modifying the theories of team creativity in online
contexts with the consideration of new communicational technologies.

This study also provides practical design implications. Designers could develop
guidelines based on the mapping for the design of effective communication tools for
creative teams working online. Since the mapping abstracted design features as affor-
dances, it could be used to face the ever-changing new technologies. Note that as a
limitation of this study, this preliminary mapping was developed by two researchers.
Therefore, future research is needed to evaluate or refine the mapping empirically.
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For researchers, future studies in HCI can identify the psychological and techni-

cal needs motivating the use of specific communication tool functions based on affor-
dances. And for practical design of tools, this study facilitates designers improving
communication tools for more creative and commercially competitive use.
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