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The development of information systems and software applications increasingly needs to deliver culturally rich
and affective experiences for user groups. In this paper, we explore how the collaborative practices across dif-

ferent expert groups can enable this experiential dimension of use to be integrated into the development of a
software product. In an empirical study of computer games development—an arena in which the novelty and
richness of the user experience is central to competitive success—we identify the challenges of conceptualizing
and realizing a desired user experience when it cannot be readily specified in an initial design template, nor
represented within the expertise of existing groups. Our study develops a theoretical framework to address these
challenges. Through this framework, we are able to show how achieving a desired user experience requires
developer groups to not only work across the boundaries that arise from specialized expertise, but also across
wider fields centred on cultural production and software development, respectively. We find that their ability
to do this is supported by distinctive “envisioning practices” that sustain an emerging shared “vision” for each
game. The key research contributions that we then make are (a) grounding envisioning practices as a means of
theorizing the collaborative practices centred on conceptualizing the user experience; (b) identifying how these
practices are interwoven with the “producing practices” of software development, thus enabling collaboration to
span expert groups and disparate fields; and (c) theorizing the role of vision as an emerging conceptual boundary
object in these practices.
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1. Introduction
The complex relationship between the development
of a software product and its application by user
groups is a central problem in the information sys-
tems (IS) field. As elucidated by important theoreti-
cal contributions (Orlikowski 2000, Lamb and Kling
2003, Leonardi and Barley 2010), this relationship
is far from deterministic or predictable, and con-
sequently poses significant challenges for the col-
laborative practices of software development teams
as they try to make sense of the possible user
responses to their offerings (Rip et al. 1995, Brown
et al. 2008). These challenges are well understood in
relation to conventional software applications where
the emphasis is on productive use within organi-
zational settings with well-defined user roles (e.g.,
Boudreau and Robey 2005). However, this conven-
tional understanding is arguably less relevant to the
increasingly widespread uses of software that lie out-
side the organizational domain (Wasko et al. 2011).
Here, recent studies have contrasted what can broadly
be termed the “experiential” use of software with
its productive use centred on organizational con-
trol and efficiency (Hassenzahl and Tractinsky 2006,

Van der Heijden 2004). Experiential use is viewed
as conferring intrinsic rather than extrinsic benefits
on the user (Deci 1975), with performance criteria
centring on user immersion and extended duration
of use rather than the speed and efficiency asso-
ciated with productivity-oriented applications (Hsu
and Lu 2004, Van der Heijden 2004). As some evi-
dence suggests that the experiential aspect of use
may overlap with its productive aspect (Agarwal and
Karahanna 2000), this term will be defined here as
denoting a dimension rather than a discrete form of
use. Indeed, as indicated by current interest in “gami-
fication” (Deterding et al. 2011, Thom et al. 2012), this
experiential dimension of use is increasingly being
integrated into conventional and business-oriented
systems to improve user engagement. Recent stud-
ies suggest, though, that applications where the expe-
riential dimension of use predominates impose new
demands on the creativity and collaborative prac-
tices of software development teams. This is because
such software needs to be interactive, “immersive”
and aesthetically pleasing to stimulate and engage the
user (Lin and Bhattacherjee 2010), including “virtual
worlds” or “hyperreal” environments that allow users
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to create new meanings through their use (Aoyama
and Izushi 2003; Schultze and Orlikowski 2010; Wasko
et al. 2011; Schultze 2010, 2011).

In this paper, we address the theoretical and prac-
tical implications of this experiential dimension of
software use for the collaboration involved in soft-
ware development. We build on previous studies that
have adopted a practice-based approach to the col-
laborative development of innovation (Carlile 2002;
Levina and Vaast 2005; Nicolini 2009; Orlikowski
2000, 2010), and pose the broad question of how col-
laborative practices across different expert groups can
enable the experiential dimension of use to be inte-
grated into the development of a software product.
To address this question, we focus our study empir-
ically on the software development process in the
computer games sector. For the innovative and highly
sophisticated software products developed in this sec-
tor, “atmosphere,” “style,” “drama,” and “gameplay”
are central to the user experience (Cohendet and
Simon 2007, Johnson and Wiles 2003, Roberto and
Carioggia 2003, Tschang 2007) and are seen as cre-
ating distinctive challenges for collaboration (Stacey
and Nandhakumar 2009; Tschang 2007; Zackariasson
et al. 2006a, b).

The paper is organized as follows. First, we review
the literature on collaborative practices in the exem-
plary setting of the computer games sector. This
illuminates the distinctive challenges that apply to
software development in this setting, and the limita-
tions of existing theoretical perspectives. In so doing,
we also draw on insights regarding collaborative
work in “cultural industries,” including movies and
architectural design, which lie outside the mainstream
IS literature, but that are aligned with computer
games in their efforts to produce rich and cultur-
ally mediated experiences for their users. Second, we
develop a theoretical framework to address such chal-
lenges by drawing on existing studies, which have
highlighted the difficulties of overcoming boundaries
between diverse expert groups, and the role played
by the “framing” of technology in shaping its design
and development. We then turn to the analysis of
our empirical study of computer games development.
The subsequent discussion section relates our empir-
ical findings to existing theoretical perspectives to
develop a novel understanding of collaborative prac-
tices in the distinctive games development setting.
Finally, we identify the implications of this novel
understanding for future research and practice.

2. Distinctive Challenges of Computer
Games Development

As Chiasson and Davidson (2005) note, industry char-
acteristics provide an important context and inspi-
ration for research in the information systems field.

Accordingly, we identified the computer games sector
as not only worthy of attention in its own right, (being
the largest global entertainment industry in terms of
revenue (PricewaterhouseCoopers 2008)), but as also
representing an “extreme” and under-researched case,
exhibiting distinctive and innovative developments in
practice (Eisenhardt 1989, Pettigrew 1990). To date,
relatively few studies in the IS field have addressed
the collaborative practices involved in developing
computer games. This reflects the ambiguous posi-
tioning of this sector as a field of practice. Com-
puter games development is often viewed as a “cre-
ative industry” (Potts et al. 2008), and the efforts of
games developers are equally likely to be viewed
through the lens of creativity or media studies as
they are in terms of collaborative software develop-
ment (Green et al. 2007). From the small number of
existing studies, however, it is possible to identify
important implications flowing from the experiential
dimension of use into development practices. For one,
the experiential dimension of game playing is interac-
tive and therefore difficult to conceptualize and repre-
sent, especially in early stages of design. As one study
notes: “Due to their interactive nature, it is difficult
to gauge players’ ultimate reactions to such a prod-
uct while it is under development 0 0 0 sometimes until
the game has nearly been completed” (Tschang and
Szczypula 2006, p. 276). In addition, the experiential
dimension of use requires the blending of cultural,
affective, and aesthetic features into a user experi-
ence that is self-consistent, immersive, and interpre-
tively satisfying for the user (Aoyama and Izushi
2003, Hassenzahl and Tractinsky 2006, Schultze and
Orlikowski 2010, Van der Heijden 2004).

In many established cultural industries there is
what can be termed an “authorial” solution to this
challenge whereby the intentions of a creative individ-
ual are translated directly through the product of that
individual to the reader or viewer (Braudy and Cohen
2004, Csikszentmihalyi 1991). Even where multiple
expert groups are involved, as, for example, in movie-
making, such an authorial solution still informs col-
laboration through a hierarchically structured role
system centred on the movie’s “director” (Bechky
2006). However, this authorial solution is less relevant
to computer games development because this is an
arena in which creativity is more collective (Hargadon
and Bechky 2006), being mobilized through a devel-
opment process that incorporates multiple specialist
groups, including programmers, artists, and scripters
(Tschang 2007). Achieving the desired user experi-
ence, therefore, involves not only organizing diverse
forms of expertise and attaining a certain technical
functionality, but also achieving the desired cul-
tural and affective features of the game. In conse-
quence, software development tends to proceed in an
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emergent way, as teams strive to produce a novel
and satisfying experience for the user. Compared to
more authorial settings such as movies, collabora-
tion is based less on hierarchy and formal roles and
more on reciprocal interactions among a wide range
of expert groups (Faraj and Sproull 2000, Okhuysen
and Bechky 2009).

In more conventional industrial applications, such
close collaboration is typically supported by a
detailed design specification (Byrd et al. 1992, Carroll
1995, Jarke and Pohl 1993). However, the experien-
tial dimension of game use tends to preclude the
detailed specification of product design in the early
stages of software development (Cohendet and Simon
2007, Stacey and Nandhakumar 2009, Tschang and
Szczypula 2006, Zackariasson et al. 2006b). In the
absence of detailed specifications, studies suggest that
the conceptualization of game design is reliant on an
emerging “concept” or “vision” that helps different
groups to evoke and share desired features of the
game-playing experience (Stacey and Nandhakumar
2009; Zackariasson et al. 2006a, b).

3. Theoretical Development
In this section we address the collaborative chal-
lenges illustrated above by building on previous stud-
ies to conceptualize the collaboration involved in
computer games development. As noted, one such
challenge relates to the need for collaboration across
multiple expert groups. Important work on this chal-
lenge includes Carlile’s study of new product devel-
opment within an auto producer. This study found
that the divisions in practice within this organiza-
tion between different professional groups created
“knowledge boundaries” to collaboration (Carlile
2002, 2004). Overcoming these involved the devel-
opment of practices through which expert groups
could identify their dependencies and develop a com-
mon language and understanding. The effectiveness
of such practices was seen as closely linked to the
development and sharing of “boundary objects” that,
through their ability to “inhabit several intersecting
social worlds 0 0 0 and satisfy the informational require-
ments of each of them” (Star and Griesemer 1989,
p. 393), enabled different groups to represent their
expertise to each other. Such objects can take multiple
forms, including databases, prototypes, and techni-
cal drawings. Carlile observes, for example, how the
use of design drawings in an interaction between a
design engineer and a manufacturing engineer con-
cerning an auto part’s development “supported a pro-
cess where the group could define a shared problem
(0 0 0) begin transforming their knowledge (the current
design) and accommodating new knowledge (four
subassemblies with snap-fit holes and clips)” (Carlile
2004, p. 450).

This emphasis on the need for collaborative prac-
tices to span the boundaries between different expert
groups has been highlighted in studies of engineering-
based settings where the roles of different functions
or individuals and the requirements of different sub-
systems are well defined (Bechky 2003, Carlile 2002).
This emphasis, however, has been questioned by stud-
ies from other settings where the work process is more
emergent (Majchrzak et al. 2011, Kellogg et al. 2006).
This emergent quality is particularly pronounced in
computer games development, but is also found in
other settings characterized by a strong emphasis on
design, including architectural design (Boland et al.
2007; Ewenstein and Whyte 2007, 2009).

3.1. Different Roles of Boundary Objects
Carlile’s study emphasizes the capacity of concrete
and well-defined boundary objects to represent the
expertise of one group to another by making visi-
ble (syntactically, semantically, and pragmatically) the
aspects of the common endeavour that are of cen-
tral importance to each. In this way, the knowledge
boundaries created by divisions of practice can be
taken into account, addressed, and bridged in order
to enable collaboration, thereby creating the “polit-
ical momentum” needed to make choices between
design paths (Bergman et al. 2007). In contrast to
this emphasis on bridging existing boundaries, other
studies have begun to explore the role of bound-
ary objects in the development of knowledge. In a
study of an architectural design project, Ewenstein
and Whyte (2009) argue for a distinction between
“closed” and “open” boundary objects. Closed objects
are seen as important but stable representations of
expert knowledge across existing and well-defined
boundaries of expertise, and open objects are seen as
supporting dialogue and the further development of
knowledge by allowing for the evolution of repre-
sentations. It is the incomplete and open-ended char-
acter of such objects—posing questions rather than
providing solutions—that allows groups to continu-
ously “stabilize some aspects of design and evolve
others” (Ewenstein and Whyte 2009, p. 26).

This notion of openness is particularly relevant to
the possible role played by nonartefactual objects such
as concepts, or in our present study, vision, in support-
ing collaboration (Star and Griesemer 1989, Star 2010).
Winter and Butler (2011, p. 103), for example, high-
light the value of the concept of “grand challenges” for
work in the field of human genome mapping, where
there is a “difficulty of sustaining initiatives over a
long time frame.” Similarly, Allhutter and Hofmann
(2010) highlight the establishment of the multilayered
concept of “quality” as a boundary object in software
development. This contrast between the roles played
by open and closed boundary objects, respectively,
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can also be related to Star’s distinction between the
“ill-structured” use of boundary objects between social
worlds and more specific “tailored uses” within those
worlds (Star 2010).

3.2. Vision and the Framing of Use
The term vision resonates with previous work in the
IS field and beyond, where it has often been used in
a portemanteau way to denote the broad intentions
and conceptualizations relevant to the early stages of
engineering and systems design (Carroll 1995, Jarke
and Pohl 1993). In Bechky’s (2003) study, for exam-
ple, there is a description of the “conceptual work”
undertaken by engineers designing machines, which
involved “envisioning in their heads, on computer
screens, and on paper, the machine-to-be” (p. 317).
It has also been used, in the sense of “organizing
vision,” to describe the discursive framing that helps
to mobilize the spread of IS innovations at industry
level (Swanson and Ramiller 1997). Although the use
of the term in the games development sector can cer-
tainly be related to this work, it is also distinctive
inasmuch as it is more explicitly attached to what
Levina (2005) terms “envisioned use” (p. 113), and
specifically the problem of developing a shared inter-
pretation of such use. In this respect, it bears a resem-
blance to work on “technology frames” (Orlikowski
and Gash 1994) where frame refers to expectations,
beliefs, and assumptions regarding the use and users
of a particular technology (Orlikowski and Gash 1994,
Davidson 2002). It is not clear, though, how far the
role played by vision in games development can be
equated with the effect of frames: vision being pre-
sented as a more explicit and shared understanding
of design and use, whereas the notion of frames high-
lights the plurality and incongruence of assumptions
and interests that different groups bring to technol-
ogy.

3.3. Theoretical Framework and
Research Questions

Our review of relevant literature highlights the dis-
tinctive collaborative challenges confronting games
developers as they seek to integrate their conceptual-
ization of the user experience within the practices of
games development. It is apparent from existing work
that these challenges are not primarily attributable
to the shared problems that arise at the boundaries
of different well-defined groups’ expertise. We argue,
therefore, that the attention that has previously been
given to “knowledge boundaries” between expert
groups needs to be complemented by a wider focus,
not only on the practices enacted by those groups, but
also on what Bourdieu terms the “fields” in which
those practices are produced, and the resources that
those fields make available (Bourdieu 1990, Bourdieu

and Johnson 1993, Hesmondhalgh 2006). The notion
of field, which can be broadly equated with the above
noted concept of “social world” (Star and Griesemer
1989), refers to the semiautonomous and distinct are-
nas within which social activity takes place. The
boundaries of fields are seen as variable and dynamic,
and fields may be wide ranging such as a professional
group, or highly specific such as a laboratory. Actors’
capacities are then seen as reflecting their positioning
within particular fields, acknowledging that groups
may be simultaneously positioned within multiple
fields (Bourdieu 1990).

Adopting this wider focus on fields encourages
us to view the collaborative challenges in computer
games development not simply as a product of
knowledge boundaries between different developer
groups, but also as a consequence of the multiple
and disparate fields in which this work is situated.
As noted earlier, the computer games setting is dis-
tinctive in the way in which wider cultural resources
are deployed within software development in order
to achieve a novel user experience. Although com-
plex work processes invariably encompass multiple
boundaries and expert domains, certain boundaries
are seen to become more salient as groups seek to
collaborate, whereas others are de-emphasized and
decay (Majchrzak et al. 2011, Barrett et al. 2012). In
this respect, the field boundaries that emerge as most
salient in an analysis of games development encom-
pass not only the specific industrial, professional,
and organizational fields of the computer games set-
ting itself, but also the wider cultural field in which
groups of developers are (differentially) positioned.
The salience of these field boundaries for collabora-
tion is underlined by sector studies that emphasize
the tensions between industrial norms and practices,
on one hand, and creative or culturally oriented
norms and practices on the other (Green et al. 2007,
Potts et al. 2008). Tschang, for example, describes
this as a tension between rationalization and creativ-
ity in the sector (Tschang 2007). Particularly relevant
to games development is the deployment of a wide
range of resources and shared understandings avail-
able in what Bourdieu terms the field of “cultural pro-
duction” (Bourdieu and Johnson 1993, Hesmondhalgh
2006), including pop culture resources such as TV
programmes, movies, and comic books (Aoyama and
Izushi 2003).

The value of highlighting these different fields is
that it enables our analysis to encompass both the dis-
tributed forms of expertise found within the indus-
trial setting of games production, and the wider
field of cultural production from which resources are
applied to developing the experiential dimension of
use. In adopting this focus in our study, we seek to
build on previous work that relates new practices in
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Figure 1 Theoretical Framework: Development of a Specific Joint Field Centred on Game Development
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the design and use of technology to actors’ ability
to span different fields, and, ultimately to develop a
new joint field (Levina and Vaast 2005). This leads
us to view the computer games sector as straddling
the disparate fields of software production and cul-
tural production, with each new game project entail-
ing the further cultivation of an emerging joint field of
practice (Figure 1). The identification here of the most
salient fields, and the emerging vision as an important
boundary object, draws on our previous discussion
of computer games development, and thus expresses
not only our particular analytical concerns, but also
theoretical concerns highlighted by previous work.

As outlined in Figure 1, games development is seen
as involving groups positioned within and across the
broad fields of software and cultural production (top
and bottom layers) coming together to develop a spe-
cific joint field (middle layer) that emerges further
through the development of particular game offer-
ings. It thus serves as an initial theoretical framework
to guide our conceptual development, and enables
us to relate the collaborative challenges and mech-
anisms described previously to the creation of new
joint fields. In particular, it offers an integrated and
dynamic understanding of the role played by bound-
ary objects in supporting collaboration by studying
the importance of vision in this setting. Thus, where
previous work has linked the role of boundary objects
to existing well-defined divisions in expertise, our
framework helps to make sense of their more open
or dynamic role by relating them to emergent design

based on conceptualizations of user experience and
the establishment of new joint fields. This framework
helps to orient our theoretical concern with the role
played by vision in conceptualizing the user experi-
ence by focusing on the need to access, select, and
exploit the resources available in different fields.

In exploring this theoretical framework through
our empirical study, we posed the following research
questions: (a) How do the collaborative practices
across expert groups overcome the challenges of real-
izing a desired, culturally rich, and immersive user
experience? (b) How are boundary objects deployed
to support such collaboration and what role do they
play in spanning different fields?; and (c) What role
does vision play in enabling groups to collaborate in
the conceptualization of a game’s design?

4. Research Approach
The empirical focus of the research is the col-
laborative practices encountered at three different
computer game studios as developers go about realiz-
ing their novel software products. Through a broadly
interpretive approach (Orlikowski and Baroudi 1991,
Walsham 1995), the empirical investigation sought to
gain a detailed view of the work practices of game
developers and their associated boundary objects.

4.1. Empirical Setting
The study was conducted in three leading UK-
based computer game developer studios: Quipp, Pet-
name, and Dredd (pseudonyms). Quipp is a leading
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independently owned multiplatform and multigenre
developer founded in 1990. Petname is a commer-
cially successful and critically acclaimed games devel-
opment company founded in 1997 and now owned
by a major global software corporation. Dredd is
an independently owned multiplatform and multi-
genre game developer established in 1992. The aver-
age number of long-term full-time employees at all
of the three studios was around 250. Games under
development at all three studios included both origi-
nal titles and sequels. Table 1 provides a summary of
the context and data collection at these three research
sites.

Although we acknowledge the different organiza-
tional settings for the developer groups in our study,
the focus of our research and the selection of sites
is not motivated by a comparative logic, but rather
an interest in identifying commonalities in the devel-
opment process and associated practices across sites
(Langley 1999, Monteiro et al. 2012). This reflects
our theoretical interest in the wider fields in which
the practices and social formation of games develop-
ers emerge and that transcend (but are manifested
within) the organizational arrangements of particu-
lar firms (Monteiro et al. 2012). Given this theoretical
interest, our primary concern was the way in which
collaborating teams addressed broadly similar chal-
lenges across sites (Majchrzak et al. 2011). The inclu-
sion of multiple settings also serves to ensure that our
findings are grounded in varying empirical evidence
(Eisenhardt and Graebner 2007).

4.2. Data Collection
Data collection involved a combination of in-depth
and targeted semistructured interviews and obser-
vations undertaken between September 2008 and
August 2009, primarily at the three computer games
studios, but also at associated organizations (e.g.,
games project commissioners, game engine technol-
ogy suppliers). Some follow-up interviews took place
after the main phase of empirical material collection
(between September 2009–January 2010), usually in
relation to the clarification of certain areas of interest
that emerged as the material collected was processed.
The extended fieldwork period reflected the need to
accommodate the scheduling pressures and delays at
the three studios in relation to project lifecycles and
deadlines.

In addition to interviews and observations, the
empirical material collected included key objects
involved in the development of computer games.
Twenty-five interviews and 60 hours of observa-
tions were carried out with developers and man-
agers at these companies. To provide a cross-sectional
view of the game development groups involved
in the work process, our sample of interviewees

ranged across different levels of management, such
as development managers, commissioners, heads of
design and programming, as well as different func-
tional groups such as games engine, weapons, and
animation, and different levels of technical expertise
such as team leaders and team members. Interviews
were carried out both in management offices and the
games development workspace.

In-depth interviews (between 1 hour 40 minutes
and 3 hours) were voice recorded and transcribed
(Table 1), and addressed headline themes regard-
ing the overall process of games development and
how it was organized and performed. Targeted inter-
views (from 10 to 20 minutes) were used for more
specific questions relating to key aspects of the devel-
opment process that emerged during the observa-
tions. These were recorded in handwritten notes to
capture, in the moment, an explanation from those
involved in particular collaborative activities. Inter-
views were supplemented by informal conversations
with team members during the day-to-day conduct
of their work. Observational material was recorded
primarily in note form, usually during or soon after
a certain event or encounter. This included intensive
observation of one of the development teams at Pet-
name over a continuous period of two weeks. During
this period, the researcher participated in a number
of formal and ad hoc project meetings and observed
developers as they worked or discussed problems and
game features among themselves.

The collection and studying of key objects/docu-
ments sought to reflect the material dimension of our
research focus, and to reduce the reliance on inter-
views (Orlikowski and Baroudi 1991). The objects
involved in the design and development of the game
studied can be found in Table 1.

4.3. Data Analysis
Informed by our practice-based approach (Carlile
2002, Levina and Vaast 2005, Schatzki et al. 2001)
and a view of practices as “a theoretically-grounded
understanding of the recursive interaction among
people, activities, artifacts, and contexts” (Orlikowski
2010, p. 26), the fieldwork material from the three sites
was coded in relation to the recurrence over time from
project to project and across sites.

In the first instance, interview transcripts, observa-
tion notes, and other material (e.g., training documen-
tation) were coded to identify and highlight extracts
relating to occurrences of collaboration. Using nVivo,
this coding process helped to display all the extracts
of text identified as referring to collaboration. Our
analysis then focussed on those specific passages and
sought to code them in terms of the individuals and
objects involved (already defined in nVivo) as well
as by the aim of the collaboration (e.g., to produce a
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Table 1 Empirical Setting and Summary of Data Collection

Pseudonyms Quipp Petname Dredd

Organization Five divisions: family games, mature
titles, serious games,
downloadable games, and games
technology with dedicated teams
supported by company-wide
functions.

Studio organized around dedicated teams
that work exclusively on a series of
specific titles with the aim of
establishing durable and recurring
franchises.

“Superstudio” structure where specialist teams
work across a number of titles simultaneously.

Types of games Multiplatform and multigenre
developer of own brands games
and on behalf of external
publishers and IP rights holders.

Single platform commercially successful,
critically acclaimed, and
award-winning strategy, action role
playing, and simulation games.

Multiplatform and multigenre developer of own
brand and third-party games that has enjoyed
significant commercial success.

Empirical data Nine interviews (approximately 5 h
[3 h 40 min in-depth; one h 20 min
targeted]); eight conversations,
two follow-up interviews and
emails (Sep. 2009–Jan. 2010).
14 hours of observation
350 pages of documentation.

14 interviews (approximately 10 h [five h
15 min in-depth; 4 h 45 min targeted]);
40 conversations.
35 hours of observation
500 pages of documentation
one h of video diaries.

Three interviews (approximately. 4 h 30 min [3 h
45 min in-depth; 45 min targeted]);
five conversations, one follow-up interview
and email exchanges (Sep. 2009–Jan. 2010).
11 hours of observation
70 pages of documentation.

Study of
people/processes

In-depth interviews with director of
development × 2, director of
business development × 2;
conversations and targeted
interviews with downloadable
games (three people) and serious
games (two people) teams,
predevelopment team members
(three people); conversations
around issues of collaboration with
diverse team members from
across the five divisions.

In-depth interviews each with executive
producer × 2, development
manager × 3; targeted interviews: head
of production, head of programming,
head of design, chief of design
production, weapons programmer,
weapons artist; physics engine
specialist; programming production
coordinator, art production
coordinator, digital assets processor;
participant observation of a
development team, attending project
related meetings, and informal
discussions/conversations.

In-depth interviews with senior producer × 2,
development manager; conversations and
targeted interviews with and observations of
specialist teams. (Because of the superstudio
structure, specialist teams worked across a
number of games projects at the same time.
As a result, the interactions with the teams
was very much in relation to illuminating
specific issues that came up in the interviews
with the two senior staff.)

Gathering and
studying of
objects/documents
and other
materials

Documentation relating to the training
of new developer recruits across
the various function areas (art,
design, programming, animation,
production) and how to work with
specifications and in relation to
other specializations, the
development of reusable
multimedia objects assets, five
concept books, extracts from game
design documents.

Photographs (taken by the researchers)
of developers working, work
environment and whiteboards use,
video diaries (by developers) of their
work/ contribution, videos produced
for use in the game being developed,
other objects (screen shots) of
extracts from game design documents
from two games, milestone schedule
for project observed, object/asset
tracking database, project calendar,
access to internal wikis, blogs, and
online discussion forums.

Viewed extracts from game design document
and early-stage conceptualizations of a game;
diagrams and sketches drawn on flip chart and
in notebooks by developers (also copied by
research from whiteboards) during meetings
depicting particular stages in the development
process and their view of them. Screen grabs
relating to specific issues/game features raised
in the interviews.

finished asset, or arrange assets in the game world).
“Aims” were seen as the “outcomes” of the collabora-
tion involving individuals and objects along the design
path and considered as “an ongoing process of mov-
ing an object from its current state to a required end
state.” (Carlile 2002, p. 446). Because of their associa-
tion with studios through nVivo, it was also possible
to see which of these accounts of collaboration were
present across all three sites and thus to further nar-
row down the material by excluding only local forms
of collaboration. Through the descriptive coding based
on aims, it was also possible to go back to the definition
of the objects in nVivo and add further attributes in
terms of their role in the collaboration and the bound-

aries they were associated with. Through this cod-
ing we were able to assemble from the raw empiri-
cal descriptions, and based on the entities identified
(individuals and objects) and how they related to each
other, a series of stylized, composite overviews of col-
laboration, which were centred on a particular aim.
Appendix B is an illustrative example of such a styl-
ized account of collaboration around the aim of devel-
oping a milestone schedule. Such a stylized overview
is not only appropriate to the analysis of process data
(Langley 1999), but also helps to encompass both “the
conditions of the local accomplishment of practice, and
the ways in which practices are associated into broad
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textures to form the landscape of our daily (organiza-
tional) life” (Nicolini 2009, p. 1392).

The next stage of coding focussed on the identi-
fication of first-order categories based on the aims
of all the assembled stylised overviews of collabora-
tion and the boundaries spanned in them. In the final
stage of coding, we clustered the categories based on
common aims into higher-order themes or “practices”
(Appendix A). We were able to identify and describe
six major groupings of collaborative practices. Assem-
bling, representing, and arranging (which we named
“producing practices”) emerged as practices associ-
ated with the production of the game and focussed on
the development and ordering of digital assets. The
other three practices identified—surfacing, captur-
ing, and formalizing (which we named “envisioning
practices”)—were more concerned with articulating
the user experience to be attained through that soft-
ware. Appendix A summarizes the key stages of
coding and analysis: (a) coding on extracts relating
to occurrences of collaboration (samples of targeted-
interview notes from Petname, in-depth interview
transcript from Dredd, and observation notes from
Quipp); (b) assembling a series of stylized compos-
ite versions of the collaboration with particular aims
(an example in Appendix B); and (c) identification of
related first-order categories and second-order themes.

5. Empirical Findings
In this section we focus on analysing the collaborative
practices identified in our empirical study. Guided
by our theoretical framework (Figure 1), we sought
to identify the collaborative practices that emerged
to span both the boundaries of expert groups and
the different fields encompassed by games develop-
ment. We first provide a brief outline of some of
the established practices of game production seen in
our empirical study, introducing key terms used in
the games sector as well as the complex interactions
between the groups involved in the development
process. Then, motivated by our research questions,
we focus in more detail on the practices through
which the conceptualization of the user experience
was articulated and eventually integrated within soft-
ware production.

5.1. Games Development in Context
Whereas all three studios displayed some differences
in the organization of work, as noted in Table 1,
they also shared a number of important character-
istics, which seemed to reflect the norms and prac-
tices within the computer games sector. Thus, all of
these organizational settings were characterized by
similar workspaces in which aesthetic and cultur-
ally laden artefacts, including artwork, pictures from
magazines, and physical models, commingled with

the high technology computing apparatus of soft-
ware production. Although these workspaces were
all open plan, individuals were typically clustered
in work group areas. The social environment was
informal, but also highly pressurized as is typi-
cal of project and innovation-oriented organizations
(Kellogg et al. 2006). Alongside these similarities
in the work process, there were also organization-
specific differences. Thus, in two of the studios
(Petname, Quipp) core teams of individuals were
assigned full time to specific projects and moved to
other projects only on completion. Dredd, on the other
hand was organized around a “superstudio” struc-
ture where specialist teams worked across a number
of titles simultaneously.

Despite these variations in project arrangements,
in all three studios work groups were structured
along the same broad disciplinary lines of “art,”
“design,” “programming,” and “production,” allow-
ing for some variation in terms of the prominence
given to new, hybrid disciplines such as “anima-
tion.” The boundaries of these expert groups were
also broadly similar. Hence, art teams were respon-
sible for the production of many of the 2D and 3D
digital art objects (characters and environment) mak-
ing up the game world; design teams for the design
and formal specification of the game world and the
conceptualization of the action within in it; program-
ming team members for the writing of computer code
needed in the game, ranging from artificial intel-
ligence algorithms to development tools, and also
for developing user interfaces and functionalities for
the “game engine”; and production teams managed
the production process, from project planning and
management to organizing the workflow and resolv-
ing cross-discipline cooperation issues. Each of these
groups was headed by a manager (e.g., head of pro-
gramming, head of art) and a senior specialist (e.g.,
lead programmer or a lead artist).

In our study we found that the expertise repre-
sented by these groups was subject to divergent pres-
sures, with, on the one hand, new roles emerging
as a result of a drive toward greater specialization,
but, at the same time, a blurring of existing disci-
plines due to the pressures of project-based collabo-
ration. New specialized groups were emerging such
as “riggers” who had secured a role within the ani-
mation area to develop the “skeletons” of characters,
and “technical artists” whose role involved combin-
ing skills in both art and programming. At the same
time, although this description of occupational group-
ings bears witness to the range and specialization of
expertise involved in games development, it does not
map onto the highly flexible, cross-disciplinary and
task-oriented way in which individuals and groups
actually worked.
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The development process itself was structured in a
similar fashion across all three sites. In simple descrip-
tive terms, we can say that initial ideas for a new
game, either from game developers themselves or
from games publishers, were the starting point. The
idea would be further developed by the game design-
ers working in collaboration with other developers
(e.g., from art or technology) by producing narrative
and visual representations. Over time, the idea would
be iteratively refined into a more detailed documen-
tary form, including an overarching “concept book”
for the game, and associated game design document
(GDD) and the art and technical design documents.

The concept book was a key shared object because
it related the conceptualization of the game to the
specification of game features to be pursued collabo-
ratively. A Petname development manager described
this object as follows:

It has pictures and varied descriptions of the story and
plots and who the main characters are, biographies of
who these people are, what they look like; it covers
all aspects of the game. It is usually a 70 to 80-page
document which encapsulates what the game is going
to be—what we intend it to be, anyway—and tries to
cover all the risks, all the areas we are going to have
to look at, the story, the core technologies, 0 0 0even a
budget section at the end, the staff plan, with the end
date, the start date and the phases and all the markers
in between. It tries, at a high level, [to] encapsulate the
whole game, how long it’s going to take, and what it’s
going to be.

Examination of a number of concept books revealed
that these were professionally produced and aesthet-
ically engaging documents, each one styled in accor-
dance with the theme of the proposed game. For
example, the concept book for a science fiction game
had covers made out of shiny metal, shaped and
indented to look like a spaceship door. These and
other documents would guide the use of develop-
ment tools and software applications in producing the
digital assets that represent the different components
of the game, including digital artwork, 3D models,
maps of levels and locations, animation sequences,
visual textures, special effects, and sounds and spo-
ken dialogues. These are assembled to produce the
whole “game world” with multiple levels, characters,
and gameplay possibilities. The assets making up this
world are then translated into executable code by the
“game engine,” that is, the software that interacts
with the hardware of the target game platform (e.g.,
game console, PC).

5.2. Collaborative Practices in
Games Development

A significant strand of collaborative activity at all
three studios involved individuals working across as

well as within specialist groups. In analyzing this
activity, we identified six major groupings of practices
that emerged (Appendix A) as the games were devel-
oped. These practices are categorized and presented
analytically in Table 2, but it is important to recognize
that they unfolded in a nonlinear and highly interde-
pendent way in each of our case settings.

5.2.1. Producing Practices. Certain practices,
namely, assembling, representing, and arranging
were primarily concerned with the production of the
games software and centred on the development and
ordering of digital assets. These collaborative prac-
tices, which we have called “producing practices,”
relied heavily on key shared objects, including the
GDD, the art and technical design documents, and
the concept book. Each practice is described in more
detail as follows:

Representing. the leads of the different disciplines
involved in a project sought to represent the deliver-
ables required from the different expert groups within
the above-noted document formats and in a form
that was commonly understood across those groups.
These specifications were invariably viewed as provi-
sional, and would be iteratively altered and expanded
as the game took shape and became more repre-
sentable in documents.

Assembling. this involved producing and storing
at specified server locations the digital assets spec-
ified by a game’s documentation (GDD etc.) with
specific file formats, metadata tags, and file naming
conventions.

Arranging. this involved the use of a “game edi-
tor” to place specific assembled assets from a shared
server into the designated location in the game world
(the latter being defined by pre-existing assets in
the “build version” of the game). This was seldom
a straightforward activity or the remit of specialist
level editors alone, but typically involved significant
collaboration across groups. For example, “level edi-
tors” and “level designers” collaborated with pro-
grammers and art specialists in order to deal with
the technical limitations of the level being assembled,
how to implement new gameplay features, or more
detailed questions on the size and presentation of
assets.

5.2.2. Envisioning Practices. Other practices iden-
tified in our analysis, termed “envisioning practices,”
were concerned less with the production of the game
software than with conceptualizing and realizing the
desired user experience to be attained through that
software. Management at all three studios empha-
sized the tension between the rationalizing pressures
of delivering a product to specification and on time,
and the need to be innovative and creative in the user
experience that it enabled. Bob (a pseudonym, as with
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Table 2 Summary of Collaborative Practices Identified

Collaboration identified Boundary spanning Aims Practices

Conceptualization, development, and scheduling
of formal specifications of product features
and components that leverage the formal
knowledge of the developers (e.g.,
dimensions, scale, interfacing, format, file
naming, use of game hardware resources).

Expertise of specialists in business development,
marketing, business analysis, project planning,
desktop publishing, writing and editing text
and that of lead developers from the art,
design, and programming teams made
combinable and brought together through text,
drawings, photographs, tables, and
spreadsheets.

Production of representations of the
game and its components to
provide developers with the
necessary information to
understand how the assets and
inputs they must contribute
should be.

Representing

Developers with different types of expertise (level
editors, environmental art specialists,
character art specialists, animators, artificial
intelligence programmers) use specifications
based on shared syntactic and semantic
understandings to schedule, produce, and
pass to each other assets.

Environmental and character art specialists,
animators, special effects specialists, GUI
specialists, artificial intelligence specialists,
tool and game engine specialists use the
technical and other formal specifications and
their specialist knowledge and skills to build,
exchange, bring together and make available
to each other assets and other specified
components for the game.

Identification of existing assets and
production of new assets to be
brought together and made
available at a specific point in the
process for use in the game.

Assembling

Through the following of the specifications the
assets and other inputs developed have to be
arranged together with as few major problems
in terms of operational functioning as
possible. Problem solving mainly framed in
terms of misalignments due to
misinterpretations of syntactic and semantic
information or missing of schedule.

Level editors and designers use documentation
and direct interactions with those producing
assets to identify, judge, locate on shared
servers, and place in the game assets and
other inputs for a particular level made
available by the specialists in accordance with
the schedule and specifications.

Relational and temporal ordering and
fitting together of assets at the
technical and operational level to
make up the game.

Arranging

Concept art and visual and other external
references used to evoke in developers the
desired usage of the game as per the
emerging vision for in which developers then
express in the initial versions of assets or
through nonformal representations of inputs
required from them.

Concept artists and lead designers provide some
initial “cues” rather than specifications in the
documentation and an initial articulation of the
vision, but the “fleshing-out” of experiential
dimensions among those detailed to produce
inputs takes pace through their collaboration
drawing often on resources from outside the
field of games development (books, movies,
TV, external references etc.).

Evoke in fellow developers
experiential dimensions of the
game through cues rather than
specifications that then get
expressed in material outputs.

Surfacing

Commenting and debating on concrete outputs
expressing the required emerging vision.
Through the commenting and resulting
revising both the components of the game and
the overall vision take shape and become more
explicit, informing the collective and individual
understandings of the developers for further
referencing in the development process.

Commenting and debating on the game or a level
as a whole mostly outside areas of specialist
expertise but much more along the lines of
whether the output generated “fits” with the
overall vision for the game, the aimed-for
playing experience, the “intention” of the
game, the aimed for “atmosphere,” and so on.

Make use dimensions expressed
through individual assets,
shareable among the development
teams so that new fragments of the
emerging vision become accessible
at a collective level.

Capturing

Integrating emergent outputs and their
development into the overall workflow of the
development process and associating with the
resources and time allocated for their
realization. In the process, ways of expressing
these features using either existing formal
specifications and representations or
developing new ones are arrived at.

Project coordinators together with senior
members of the multiexpertise teams working
on the relevant part of the game first seek to
describe what is needed to achieve the desired
playing experience using text. From that text
formal domain expertise will be drawn on to
define, specify, schedule concrete deliverables
using the established representations of the
studio, either “as is” or through adaptation.

Integrate informal collective
understandings of the
game-playing experience into the
formal aspects and representations
of the development process.

Formalizing

all the names used in this section), a senior producer
at Dredd, commented forcefully:

I’ve got all this paper interaction going on. I’ve got
strike teams there. I’ve got people getting deadlines.
I’ve got people defining their deadlines to me. I’ve got
a waterfall schedule. I’ve got an idea of how many
people it’s going to take to make the game. I’ve got
an idea of how risky and how complex it’s going

to be. 0 0 0 [But], it’s not just all about planning. These
guys make tangible assets, [but also], they create an
experience on a screen; and that’s what it’s all about.
I provide a beautiful plan, but that’s not going to mean
anything to Joe Schmoe, who goes out and buys a
game on the shelves.

Desired dimensions of the user experience typically
included self-consistency in the overall “look” and
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“atmosphere” of a level, the timing and choreogra-
phy of the action, and the overall experience of the
gameplay. Conceptualizing the user experience, how-
ever, created many challenges for collaboration. These
challenges were partly a consequence of the interac-
tive and culturally mediated character of gameplay,
but also reflected the need to be innovative in a highly
competitive marketplace. To address these challenges,
managers and developers at all three sites referenced
the distinctive vision for each game under develop-
ment as an important focus for collaboration. The
vision was seen as being reflected but not fully repre-
sented in the documentation for the game, such as the
concept book or the game design document. Rather,
the vision was an evolving conceptualization, which
transcended particular representations. As Vic, the
development director at Quipp, observed, the vision
helped to convey multiple aspects of the game; “This
is the kind of game we are creating; this is the kind
of mood we want to create for the player; this is the
kind of visual feeling we want to create and the visual
feedback we want to create; these are the kind of tech-
nical limitations we want to break 0 0 0 0” It was not,
however, fixed, but was expected to change. As Vic
explained

0 0 0although the vision will probably change massively
during time, as long as at the end (0 0 0) you have a
pretty much coherent vision nailed, whether it is the
same one you started with doesn’t really matter; as
long as it is something that everyone has agreed with
and everyone is happy to do and follow through dur-
ing production.

As this quote indicates, the collaborative practices of
different groups were seen as highly dependent on
the vision being collectively shared. Bob, the senior
production executive at Dredd explained this need as
follows:

Generally, the more you fragment [the vision], the
more difficult it is to keep your entire team under-
standing what it is you’re trying to create. As soon
as you’ve got that fragmentation 0 0 0you’ll get cracks;
you’ll get mistakes; you’ll get misunderstanding; and
you’ll get delays and frustration.

We found that in practice the required coherence
of the vision was achieved by the development and
sharing of a heterogeneous range of incomplete or
fragmentary representations—e.g., artwork, cartoons,
movie dialogue. These helped to articulate the vision
as an emerging collective interpretation of what the
game should be. At the same time, the vision was
constituted, shared, and sustained through a distinct
set of collaborative practices. These “envisioning prac-
tices” we identified as follows:

Surfacing refers to collaboration in which fragmen-
tary representations are used as cues to indirectly
evoke the desired user experience, stimulating devel-
opers to create an initial material output. Responses

to the vision could thus be externalized in the form of
a material output, such as an early version of an asset.
A number of objects were involved in this practice,
ranging from concept drawings to other visual refer-
ences and models. External references such as movies,
cartoons, or other games were seen as particularly
useful in fostering a shared interpretation of what was
intended regarding the “emotion” or “visual style” of
the game. These objects helped to give greater shape
to the vision, and helped developers to access a wider
range of cultural resources.

An example of this practice was observed in the
interaction at Petname between Chris, a modeller
and Kelvin, a weapons programmer, who were work-
ing to develop the weapons to be used in a new
game. Their initial interaction reflected their differ-
ences in expertise. Chris was preoccupied with match-
ing the weapons as closely as possible to the concept
art and the specification in the GDD and art design
document. In contrast, Kelvin was concerned with
achieving greater efficiency in the use of “polygons,”
and scalability of the assets. As the two worked
together on implementing these ideas and trying out
the resulting assets, their expert concerns were over-
taken by a shared realization that the weapons they
had produced “felt too contemporary.” To reflect the
vision for the game (described as “set in the times of
the highwayman”), they agreed to sacrifice some effi-
ciency by making the weapons “more like muskets.”
From this simple example it is possible to see how the
interplay between an incomplete representation of
the vision—in the times of the highway man—and
the initial material outputs, helped these developers
to collaboratively articulate, without recourse to a
given specification, a more detailed interpretation of
how the vision translated into specific game features;
something that other project members could subse-
quently draw on.

Another example of this practice from Petname was
when the developers were struggling to realize the
drama of certain scenes in a new game. Initially, they
attempted to do this through a “game script,” a doc-
ument that is part of the overall GDD and akin to
a decision tree that describes all the possible interac-
tions and possible outcomes for the characters in a
scene (see Figure 2).

When this was found to be inadequate, they wrote a
“proper movie script.” This was subsequently devel-
oped with a professional scriptwriter and actors, and
then filmed as a series of short movies. The inten-
tion here was not to replicate the movie scenes, but
to use the techniques to help better dramatize the
scenes in the game itself. Thus, the surfacing prac-
tice here involved giving greater coherence to the
vision through the use of fragmentary representations
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Figure 2 Example of Game Script

(i.e., the short movies), and in the process accessing
resources from the wider field of cultural production.

As the above examples show, visualizing and acting
out game features was an important part of the sur-
facing practice, and often drew on resources beyond
the scope of formal games documentation. One reflec-
tion of the importance of such resources, was the
widespread use of models in the development process
(ranging from miniature mock-ups of landscapes, to
small sculpted figures, as shown in (Figure 4) and the
intensive creation (typically by art and design teams)
and shared use of concept art (Figure 3)) Caroline,
the executive producer at Petname explains the role
of such artwork as follows:

The more ways that we can do that—communicate
exactly what you want [and] for everyone to get and
understand it—[the better]. It is like the Holy Grail;
because everyone understands differently. If you go
visual that helps immensely. 0 0 0 0

Likewise, the following comment from Vic indi-
cates a similar use of concept art at Quipp: “We try
and draw a huge amount of stuff during the project
because the cheapest way of getting any visualisations
is by drawing 0 0 0 0”

External resources were also widely utilized in
order to convey the “mood” or “atmosphere” for a

level, quest, or scene. Such references could be used
to guide developers toward, or away from, the vision.
As Vic at Quipp commented,

With everything we have created, even if it is “true to
original” there is always a movie, or a book in some
cases, or another game possibly, that have done some-
thing similar or have done something diametrically
opposite that we can say: “this is really what we don’t
want, we really don’t want this vision.” Or, “what
I am trying to get to is this,” or “here is a movie.”
0 0 0Using those 0 0 0 references 0 0 0people come up with
ideas and come up with visual styles [and] that’s how
[the vision] works; it kind of trickles down.

One example here is the development of a role-
playing game at Petname that involved the depic-
tion of a proto-industrial world. In a first iteration,
external references from picture archives were used to
inform the development of environment and charac-
ters, but developers felt “that something was missing”
and that the region lacked the desired “dark satanic
mills”1 feel. This led one of the developers involved to

1 He is referring to the widely known (in the UK) church hymn
Jerusalem in which the term “dark satanic mills” is associated with
the destruction of nature and human relationships in the early
Industrial Revolution in Britain.
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Figure 3 Character, Environment, and Object (Swords in the Middle of Picture on the Right) Concept Art at Petname

Figure 4 Models and Other 3D Visual References at One of the Studios Studied, and Visually Intense Workspace Populated with Models and Visual
Cues and References at One of the Studios Studied

circulate a copy of “The condition of the working class in
England” (Engels and McLellan 2009), which he was
reading at the time, and which helped developers bet-
ter understand how the world should “feel.”

The practice of capturing refers to further articu-
lating the vision—or specific parts of it—and mak-
ing it shareable among wider developer teams. This
often involved a collective commenting on the ini-
tial expression of the vision as conveyed in some
preliminary outputs. The term “commenting” is pre-
ferred here because this was not simply a dialogue
among participants, but was oriented toward objects
and/or ensembles of objects, such as an action scene
in a game (see Figure 5 for a depiction of develop-
ers commenting on such a scene as they watch it
unfold). Through this practice, the developers both
contributed to, and drew from, an emerging interpre-
tation of the vision for the game.

The practice of capturing was an important feature
of milestone review and other meetings that brought
different disciplines together. During one such meet-
ing at Petname, as the game designers presented new
on-screen walk throughs of levels and quests, there
was an intensive dialogue across groups that included
vocal disapproval of some features and antagonistic
questioning. Significantly, the developers’ comments
were not confined to their own part of the game, but

referenced the game as a whole. In this way, the inter-
pretation of the vision was effectively collectivized.
The importance of such commenting, critique, and
contestation is expressed in the following observation
from Vic at Quipp:

When work starts getting developed, like charac-
ter scenarios or storylines or character designs or
weapons, we can look at those 0 0 0and go: “this really
doesn’t fit 0 0 0 can we revise it,” or “do we have to
junk it, or what?” By going through that process and
learning, and by saying: “yes, I get it, current design
doesn’t fit because it’s got the wrong kind of pro-
portions,” or, “the wrong colour skin,” or whatever

Figure 5 Collective Commenting on an Early Version of a Combat
Scene
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it might be, and then learn from that and [go], “OK,
sorry about that I didn’t realise, I’ll revise and redo.”

As Vic emphasized moreover, this kind of cap-
turing involved a holistic appraisal: “At that point
you are really looking at the game as a whole.
(0 0 0) 0 0 0 something like: ‘it crashes here,’ or ‘this
doesn’t do what we said it should do,’ (0 0 0) but we
are looking at it as a whole now. Really as the whole
experience 0 0 0 0”

The practice of formalizing involved integrating the
shared interpretations arrived at through the practices
of surfacing and capturing into the more formally orga-
nized parts of the development process. This can be
illustrated by the above example of the Petname mile-
stone review meeting. Here, senior members of the
production team wrote notes on the agreed address-
ing of the contested points in the meeting, and sub-
sequently translated their implications for the vision
and game design into the revision of existing objects
such as the GDD and the art and technology design
documents. Briefly, this involved defining the revi-
sions as a concrete deliverable and associating it with
a completion date, a signing-off procedure, and an
“owner” from within the development team respon-
sible for its delivery. This aspect of the collaboration
is crucial because it is the point where the emerging
vision for the game is given material expression in
terms of establishing dependencies with game compo-
nents, resources, and time. Also, in this way, resources
acquired from the wider fields of software and cul-
tural production are transformed into the vocabulary
and systems of representation used by the specialist
groups involved in the production of games software.

5.3. Integrating Practices in the Games
Development Process

The different practices outlined above did not un-
fold discretely or sequentially within the games
development process. To show the interweaving of
these practices within that process, in this section
we outline three vignettes drawn from our fieldwork
observations.

Our first vignette illustrates how envisioning and
producing practices were integrated in developing

Figure 6 Assembling of a Simple Static Low-Level Environmental “Asset” (Source: Quipp)

even the most minute features of a game; we present
an example from an urban action adventure game
at Quipp (Figure 6). Here a heap of garbage in one
scene was specified as an asset in the GDD. This
involved detailing its purpose and location in the
game, its dimensions, and the shapes that make it up
(representing). These shapes were then drawn and put
together in outline using a 3D art software package
by a modeller (arranging). The various digital surfaces
thus generated were then given colour, texture, and
styled appropriately through associating them with
other lower level assets of those types (assembling).
The resulting heap of garbage as a composite asset
would then also be arranged in the relevant scene of
the overall game where it would be encountered dur-
ing the playing of the game.

Many aspects of this asset could be represented
within the scope of existing specialist expertise, such
that leads from design, art, and programming could
specify, for example, a scale for the asset, a polygon
count (the total number of “base” 2D shapes that com-
pose any shape in game), the “lighting” to be used,
and the orientation and positioning of the asset in
the level. All these specifications were seen as crucial
to the problem-free functioning of the finished game.
For example, it was very important that the polygon
count specified in the GDD for even the most trivial
art asset in a scene was respected as cumulative over-
runs could impact the core operational performance
and speed of the game.

Other aspects of the asset, however, were more dif-
ficult to represent, but were equally important to the
final playing experience. The developers, for example,
had to ensure that an asset complied with the aes-
thetics of both the scene and the game as a whole.
In this they drew on the vision for the game, and
the shared interpretation of “look and feel” that this
engendered. They thus not only had to comply with
the polygon count specified, but had to also ensure
the right “distribution” of the polygons to avoid mak-
ing the scene, as one developer put it, “appear too
simple or choppy.”
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Our second vignette—the gypsy quest—contributes
to our analysis in two ways. It not only shows the pos-
sibility of contestation within envisioning practices,
but also provides an important example of the way
in which user groups were addressed through such
practices. In a milestone review meeting at Petname,
the design team made a presentation to the other
developer groups of a new quest (previously specified
within the GDD) involving two conflicting groups,
“gypsies” and “renegades.” The projected unfolding
of the quest would see the hero facing a choice of
betraying the gypsies and switching allegiance to the
renegades, or shooting the renegade leader in the face
and escaping back to the gypsy village. Caroline, the
executive producer asked why the only option should
be for the hero to fight the renegades instead of find-
ing a way to reach a mutually acceptable negotiated
settlement. The response from the majority of the
(predominantly male) developer group was that the
users had repeatedly shown their preference for fight-
ing both through market research and user forums.
Caroline responded by arguing that although existing
users were mainly young men, it was company pol-
icy to expand the “franchise” of the title by attracting
female users. The latter, she said, would prefer less
fighting and more “social” solutions. As the argument
continued, however, it moved away from this gen-
der issue to discuss how this scene aligned with the
wider vision for the game including character devel-
opment and possible game outcomes. It was around
these concerns, rather than the expectations of user
groups, that the argument was eventually resolved,
with the design team’s leader conceding that the quest
was “unsatisfactory” as it did little to advance the
“becoming of the hero”—a key aspect of the vision.

Our third vignette illustrates how envisioning prac-
tices and a partially defined vision enabled devel-
opers at Dredd to access resources from other fields
in the process of further articulating the vision for a
game. This new game was based on a popular TV
cartoon series, The Simpsons, and the broad vision for
the game was to make the experience of being in the
game world as close to that of the TV series as pos-
sible, requiring a very particular visual aesthetic. An
important issue arose when it was found that trans-
lating the 2D cartoon characters into the 3D models
used in computer games would require the 3D ver-
sions to be radically distorted to achieve the cartoon-
like aesthetic. Faced with the possibility of laboriously
developing many digital 3D versions of the charac-
ters by hand, developers eventually settled on a high
risk, but ultimately successful, solution that involved

a custom-made software script and using new tech-
niques to introduce the distortion on the fly. Through
this example, it is possible to see how the vision here
enables the accessing of disparate resources from the
fields of cultural and software production (e.g., the
demands of pop culture, understanding of TV anima-
tion drawing techniques, scripting software) to realize
a particular user experience (true-to-original visuals).

5.4. Analytical Overview
In our initial theoretical framework, we characterized
the computer games sector as one in which the expe-
riential dimension of game use is a paramount con-
cern. As a result, we argued the sector straddles the
fields of both cultural production and software pro-
duction. Our subsequent analysis of the collaborative
practices in this setting shows how the envisioning
through which developers seek to address the desired
user experience actually involves spanning the prac-
tices, norms, and cultural resources that character-
ize these fields. We differentiated such envisioning
practices (surfacing, capturing, and formalizing) ana-
lytically from the production practices (representing,
assembling, and arranging) that unfolded within the
field of game production and that enabled teams
to collaborate across boundaries of expertise as they
manifested themselves within that field. The relation-
ship between envisioning practices and the emerging
vision and their contribution to our initial theoretical
framing are depicted in Figure 7.

We found that these envisioning practices enabled
team members to effectively bridge the boundaries
between disparate fields. Thus, when Kelvin and
Chris were engaged in weapons development at Pet-
name, or other groups “commented” on the ini-
tial outputs from development in relation to the
gypsy quest, their ability to contribute to, and work
from, an emerging vision was not bounded by their
specialist expertise as manifested in the field of soft-
ware production. Kelvin and Chris were able to move
seamlessly from working within their own specialist
expertise (weapons artist, weapons programmer) to
working across fields (i.e., their shared concern to
achieve a user experience consistent with the vision),
so as to engage with the wider ensemble of game
features, such as aesthetics and atmosphere, evoked
by their outputs within use. This ability was both
supported by, and expressed in, their collaborative
practices, but also seems to have derived from per-
sonal experience as avid game players. Thus, at Pet-
name and the filmed dramatization of key scenes
using actors, the developers commenting on each
video “take” did so primarily from the perspective
of the game player. This positioning of develop-
ers in multiple fields enabled them to work more
effectively by drawing on a wider range of cultural
resources. This included, for example, parallels with
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Figure 7 Conceptualization of Envisioning Practice as a Distinctive Form of Collaboration
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the movie industry, such as the use of cinematic tech-
niques to help dramatize scenes, and also the com-
menting observed on what in movie terms would
be the “rushes” from initial outputs. As we show
also with the use of concept art, the vision for the
game helps to translate these wider cultural refer-
ences into exploitable resources within the field of
computer games development. In the example above,
the vision helps the developers in the identification,
selection, and application to their field of computer
games development of resources from the field of
movie production (camera angles, actors, movie stu-
dio, film script, filming techniques) and wider cultural
production (different styles and genres of dramatiza-
tion, dialogue writing style).

In relation to the objects involved in the collabora-
tion, we focused our analysis on how the concept art
and other objects used within envisioning practices
across all of the studios, helped “evoke” the experi-
ential dimension of use—the look and atmosphere of
the game. The role of concept art, for example, was
not to provide a blueprint that modellers could repro-
duce in 3D digital art, but to help establish a broader,
collectively shared, interpretation of the required user
experience. It did this by guiding teams toward cer-
tain cultural but also technical resources and away
from others, thus articulating and making more coher-
ent and concrete the emerging vision for the game.
This can be seen in the example of the proto-industrial
world being developed at Petname where different

objects (concept art, visual references, a hymn, a book)
gradually oriented developers to particular internal or
external cultural references. The relative importance
attached to “evoking” rather than “representing” here
points to the dynamic or open character of the vision
as a boundary object, and its important role in con-
ceptualizing the experiential dimension of use.

In summary, our empirical section illustrates the
interplay between the collaborative practices con-
cerned with realizing the user experience, and those
involved in the production of the game software itself,
and how objects were involved in this interplay. The
next section relates our empirical findings to exist-
ing literature and theoretical perspectives to develop a
novel understanding of collaborative practices in this
distinctive software design and development setting.

6. Discussion and Implications
Relating our analysis to our initial research questions,
the primary contribution of our study comes from
our analysis of the practices through which the expe-
riential dimension of use is realized within a pro-
cess of software development. As our study shows,
the collaborative practices that help to overcome these
challenges are distinctive compared to more conven-
tional, business-oriented forms of software develop-
ment. Such practices are centred on the problem of
conceptualizing the design of games that are intended
to be innovative, immersive, and self-consistent,
and that incorporate complex, cultural, and affective
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features in their playing. To address our research ques-
tions, and to better articulate the theoretical and practi-
cal contributions of our study to the wider information
systems field, we focus our discussion on the implica-
tions of these practices for software development prac-
tice more generally. As we discuss below, compared to
conventional software development, the foreground-
ing of the experiential dimension of use involves not
only working across the boundaries of established
forms of expertise, but also of the wider fields within
which such expertise is situated. This has important
implications not only for the way in which developer
groups enact their practices within the development
process, but also impacts upon the role played by user
groups, thereby offering some fresh insights into the
long debated question of the role of the user in soft-
ware development. At the same time, as developers
create their conceptualizations of a game’s design, we
found that the objects used to span the knowledge
boundaries between groups are complemented by the
emergence of the vision for the game. Our findings
here lead to a further contribution on such visions as
a distinctive form of boundary object that helps devel-
oper groups to evolve and share these conceptualiza-
tions. In this respect, our study provides a theoretical
counterpoint to previous studies of competing frames
for technology use by emphasizing the integrating role
of vision and associated practices.

6.1. The User and User Experience
As outlined in our findings, the experiential dimen-
sion of use, that is, the user’s experience of playing
the game, was a central focus of development efforts
across our case sites. We found, however, that this
experiential dimension was conceptualized and real-
ized primarily through a reliance on an integrating
vision and associated practices rather than through
any systematic efforts to directly engage with, or
elicit the views of, users. This contrasts markedly
with conventional approaches to software develop-
ment in which user participation is seen as impor-
tant to achieving successful outcomes (Iivari et al.
2010). In part, the absence of user participation in
our study may be attributed to the difference between
innovative software development that is aimed at
heterogeneous users within a diversified consumer
market, rather than at individuals occupying specific
organizational roles. Our distinction between the cre-
ative efforts involved in addressing the experiential
dimension of use, compared to productivity-oriented
applications aimed at extrinsic benefits, is relevant
here. These factors suggest that the views of a par-
ticular group of users may well be a poor guide
for software development projects that seek competi-
tive success by creating innovative experiences rather
than meeting defined needs for greater productivity.

In these settings, it seems, “envisioning practices” can
be a crucial adjunct to developers and managers’ cre-
ative agency in realizing a desired user experience.
One contribution of our study then, is to underline the
limitations of some established models of use and the
user for addressing experientially oriented software
applications (Lin and Bhattacherjee 2010, Schultze and
Leahy 2009, Schultze 2010).

This is not to say that the user was absent from the
development process in our study, or that at the ear-
liest stages of a project there was no market research.
Indeed, as with the disagreement that arose during the
gypsy quest vignette at Petname, the expectations of
user groups were sometimes explicitly invoked to sup-
port a particular point of view. Such research, however,
helped to inform developers’ efforts to realize a partic-
ular experience of use, rather than direct them toward
the needs of a specific group of users. Thus, as observed
in our findings, and as highlighted by previous work
on “configuring the user” (Woolgar 1991), what was
ultimately important was how the user was invoked
and imagined, and how this was rendered into a col-
lective resource by developers across a project. As we
observed in the gypsy quest vignette, this imagining of
the user was absorbed within the evolving, cocreated
vision for the game.

This privileging of vision over the conventional
analysis of user needs can be seen as a consequence
of development teams not only having to work across
divisions in their expertise, but also the wider fields of
cultural production and software production. As out-
lined in our findings, developers drew creatively from
a range of resources originating in domains such as
movie and TV production to develop the narratively
structured and self-consistent features that help make
gaming an immersive and flow-like experience for
users (Schultze and Orlikowski 2010). This spanning
of different fields was thus expressed, and enabled,
through a creative and collective agency that involved
individuals and groups acting outside their formal
role responsibilities as developers or managers. In this
respect, the relative emphasis given to creative agency
over specific user needs can be seen as paralleled, and
even legitimized, by relevant cultural domains such
as movie production. In a study of Electronic Arts
(one of the largest and most successful games devel-
opers) for example, a senior executive commented:
“When is the last time you think Steven Spielberg
had a focus group on what is going to make a good
movie?” (Roberto and Carioggia 2003, p. 5). As with
the case firms in our study, Electronic Arts relied more
on “intuition, passion for playing video games and
two decades of industry experience” than on market
research in evaluating new games concepts (Roberto
and Carioggia 2003, p. 5).
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6.2. Collaborative Practices and Boundary Objects
The significance of vision in the collaborative prac-
tices observed in our study represents a further dis-
tinctive feature of games development. In relation to
our first research question in particular, our analysis
has shown how the envisioning practices of surfacing,
capturing, and formalizing help to translate resources
from the broad fields of cultural and software pro-
duction into the development process. As several of
our respondents commented, these practices enable
the developers to “get it,” that is, to develop a
shared interpretation of the experiential dimension of
a game’s design. As the examples from our case set-
tings demonstrate, the practices of envisioning and
producing are progressively interwoven in a way that
not only overcomes the boundaries between expert
groups, but also fosters the emergence of a specific
joint field centred on a new game.

In relation to our second research question, there-
fore, we can observe from our analysis how this inter-
weaving of practices creates distinctive demands on
the role played by boundary objects in this setting.
Artefacts such as the concept book and the game
design document were important as boundary objects
in helping to represent dependencies across groups
(Carlile 2002, 2004; Bergman et al. 2007). At the same
time, however, the conceptualization of the desired
user experience was highly reliant on an evolving
vision that needed to be able to span the disparate
fields of software and cultural production and sup-
plement what could not be represented by the more
conventional artefactual (Bergman et al. 2007) and
informational (Berente et al. 2010) boundary objects.
With such an emerging conceptual boundary object,
no clear syntactic and semantic boundaries were nego-
tiated. Despite the use of many visual and other refer-
ences, no attempt was made to formally represent or
specify the vision in a way that would require the sub-
sequent translation of this representation across dif-
ferent domains of expertise. The vision evolved by
focusing individuals’ and groups’ selection and use
of cultural and other resources, and was elaborated
through their creative responses to such resources.
This is well illustrated by our example of the drama-
tization of key scenes at Petname, which shows how
cross-field resources enabled the appropriation of new
tools and activities into the developers’ repertoire.

This insight into the collaborative value of the
vision for games development is complemented by
accompanying insights into the role of nonartefac-
tual objects in conceptualizing the user experience
by spanning the boundaries of disparate fields and
developing new joint fields. These new insights relate
to the role of vision not as a shared and defined
cognitive frame, but as evoking wider resources
from beyond the existing field of computer games

development. Here we found that certain artefacts
boundary objects to enable the exchange and transfor-
mation of knowledge. But when groups were collabo-
ratively conceptualizing the game experience, bound-
ary objects with different capabilities were required.
The vision for the game, in particular, supported the
ability of developer groups to span different fields,
and was also closely implicated in, and emergent
from, a new joint field centered on the new game
itself. The importance of vision in helping to foster
these joint fields can be gauged not only from the
games development projects outlined in our study,
but also counterfactually by the examples, which were
cited among respondents across all three sites, of
design failures where a coherent vision had been
lacking. Recognition of the involvement of boundary
objects in the successful development of new fields,
and the consequent rethinking of the role and form
of such objects, represents one of the important con-
tributions of our study.

6.3. The Role of Vision in Framing
Innovative Design

In response to our third research question then, we
observe that the vision’s support for collaborative
practices was sustained by a plethora of what we
termed “fragmentary” representations that circulated
among development teams. It was as a shifting col-
lage of such representations that the vision retained
the “open” and “dynamic” qualities that have previ-
ously been identified as important for collaborative
work in innovative contexts (Allhutter and Hofmann
2010, Ewenstein and Whyte 2009) or in IS design
situations where the capability for producing com-
mon representations is limited (Bergman et al. 2007).
Though partially instantiated and invoked in the
pages of concept books and other artefacts, the vision
was an underdetermined rather than a stable concept.
Other work has found that such fragments can help
to produce a “cocreated scaffold,” a visual or verbal
abstract representation that supports dialogue across
different forms of expertise without the need to rep-
resent differences in such expertise (Majchrzak et al.
2011). Similarly, through what we term capturing prac-
tices, the vision for the game effectively supported a
dialogue spanning different specialist groups.

With the vision for a game helping to direct col-
laboration toward resources from the fields of cul-
tural production (pop culture, films, books, music,
art) and software production (software coding lan-
guages, application programming interfaces, com-
puter hardware, algorithm design, new software
scripting approaches) by evoking as well as repre-
senting use experiences, our analysis shows how the
resulting codevelopment of boundary objects and
practices contributes to the emergence of a specific
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field with its own “resources” and practices (Levina
and Vaast 2005). This suggests that viewing objects
as helping to span and develop different fields of
practice brings to the fore the relationship between
their “open-ended” and “closed” roles in support-
ing collaboration (Ewenstein and Whyte 2009). This
underlines, and further advances, Star’s (2010) call
to address the dynamic relationship between the “ill-
structured” use of boundary objects between fields and
their more specific “tailored uses” within those fields,
or social worlds. At the same time, our analysis of the
vision as an emerging conceptual boundary object pro-
vides a novel insight by linking previous work on
the expressive and symbolic role of objects in cre-
ative action (Hargadon and Bechky 2006, Rafaeli and
Vilnai-Yavetz 2004) to the boundary-spanning collab-
oration involved in software development. In relat-
ing our findings on envisioning practices to existing
theory, we recognize the important contribution of
previous studies on the collaborative work of con-
ceptualizing technological design, including studies
of the design process itself (Carroll 1995, Jarke and
Pohl 1993). Our study echoes important elements of
this work, including, for example, the widespread
importance that developer teams attached to visual
representations and sketches in supporting the con-
ceptualization of design (Henderson 1991, Whyte and
Cardellino 2010). However, there are also important
differences. In our study, the vision is only incom-
pletely represented through textual or visual means,
and is developed as an ongoing, cocreated interpre-
tation of the user experience, rather than a refinable
approximation of the game’s design.

Another relevant strand in the literature, as noted
earlier, is work on technology frames (Orlikowski
and Gash 1994, Davidson and Pai 2004, Davidson
2002). Here our findings provide a counterpoint to
the emphasis that such studies place on the contested,
and often implicit, nature of different groups’ frames
by highlighting the collaborative work across groups
that enables the development of a shared conceptual-
ization of user experience. To this extent, our findings
on envisioning practices are more closely related to
recent work by Leonardi (2011) on “innovation blind-
ness,” which highlights the need for the appropriate
cultural and technical resources to be selected, shared,
and used in order to achieve innovative outcomes.
Envisioning practices are inescapably influenced by
the frames that different groups bring to the devel-
opment process. As we observed in our study, how-
ever, they also enable the challenging of such frames
through the surfacing and capturing envisioning prac-
tices we describe.

6.3.1. Limitations. As noted above, one limitation
of our empirical account has been that it was less
focussed on the conflict between groups that have
been highlighted in other studies of collaboration in

software development (Allhutter and Hofmann 2010).
This may be attributed in part to our focus on
the distinctive practices of envisioning. Significantly,
however, where contestation was observed in our
study, it took the form of conflicting interpretations
of the vision, and was less concerned with the orga-
nizational and professional politics emphasized in
other studies (Brown et al. 2008). The priority that
all groups, including management, gave to sharing
and realizing the vision may be evidence of the rela-
tive importance of cultural concerns over conventional
political struggles within the setting. Thus, across all
three studios we observed conflicts relating to the
vision, including the examples highlighted here of the
weapons developers and the gypsy quest designers.
Such conflicts were often resolved through collective
deliberations around the vision of the desired user
experience (as, for example, through our commenting
episodes), rather than by an authorial intervention or
the mobilization of status or organizational politics. Of
course, at the same time, we recognize that the vision
itself, and what constitutes a desirable user experience,
is not a neutral technical question, but one that is value
laden and reflective of underlying biases in norms and
discourse (Allhutter and Hofmann 2010, Kerr 2002).
A further limitation of the study, but an area for future
research, relates to the detailed design of gameplay
that our focus on the more general aspects of the user
experience such as the atmosphere, style, and drama
were less able to capture.

7. Conclusions
Drawing on an empirical study of computer games
development, this paper explored the challenges of
conceptualizing and realizing a desired user experi-
ence when it cannot be readily specified in an initial
design template, nor represented within the exper-
tise of existing groups. The analysis indicated how
achieving a desired user experience required devel-
oper groups to not only work across the bound-
aries that arise from specialized expertise, but also
across wider fields centred on cultural production and
software development, respectively. We found that
their ability to do this was supported by distinctive
“envisioning practices,” which sustain an emerging
shared vision for each game. The research contribu-
tions we make are (a) grounding these envisioning
practices as a means of theorizing the collaborative
practices centred on the user experience; (c) identify-
ing how these practices are interwoven with the “pro-
ducing practices” of computer games development,
thus enabling collaboration to span expert groups and
disparate fields; and (d) theorizing the role of vision
as an emerging conceptual boundary object in these
practices.

Viewing games development as spanning differ-
ent fields underlines how far established distinctions
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between software development and the practices seen
in “creative industries” are becoming eroded. As out-
lined above our findings on the distinctive char-
acter of games development thus also have wider
implications for information systems research, and
specifically in the following areas: the emergence of
cross-field practices in software development, design-
ing user experience in games and other software
products, user participation in software development,
and the importance of conceptual boundary objects.
For practitioners, our analysis contributes to a greater
understanding of the way in which collaborative
software development can address the experiential
dimension of use. It extends previous studies, which
have emphasized the projective role of vision, by
identifying specific practices through which such a
vision is shared, evolved, and realized. In contrast
to studies representing vision as a broad-brush and
early stage conceptualization of design, our findings
suggest that extending its role throughout projects
could better enable the combination of the cultural
and technical resources necessary to realize a desired

Appendix A. Example of Coding and Analysis of Empirical Material

user experience. At a practical level, this has implica-
tions for project management methodologies that may
be too inflexible to accommodate the interweaving of
mainstream development practices with “envisioning
practices.” One implication for practice from our study
is the highlighting of a need for new approaches to
project better suited to the more elliptical paths taken
by projects centered on user experience and how these
might be supported through innovative project man-
agement software tools and applications.
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Appendix B. Example of the Development of a Composite Version of the Collaborative Practices
Involved in Producing a “Milestone”

Empirical accounts of collaboration with common aim Coding process Extract from a stylized version

Illustrative quotation from Quipp: “The project
director gets involved to the point where they have
to create a “milestone schedule” with a list of
deliverables for the duration of the project. They are
usually monthly and those deliverables contain
certain parts of the game like an x amount of
characters and an x amount of levels, or whatever
it might be. It is important that the teams are
involved in whatever they are signing-up for as it is
important that the milestones that are agreed on
are met as this is how we get paid monthly in
arrears from our clients.”

Illustrative quotation from Petname: “The production
phase for this one is very simple. We just have the
usual milestones. At the end of the milestones you
bill; at the beginning of the milestones you hand out
schedules to everyone. We said for the beginning
milestone we are doing this chapter of this story.”

Illustrative quotation from Dredd: “When milestones
go wrong there’s usually money attached to it and
that pays salaries and that keeps the business
going. At the beginning of your project (0 0 0) you’ll
be figuring out through your schedule how many
people you’ll need, what the scope of your project
is and you’ll be laying the groundwork for all the
steps to take your project home. You’ll be drawing
an initial milestone schedule out of that, which is
hitting the major beats of your project as you go
along.”

Clustering 4Figure 25 of
collaboration based on
establishing the
relationships and
interactions between the
individuals/groups and
objects identified in the
coding, stripping out
studio-specific content
and explaining variation.

“A ‘project director,’ ‘executive producer,’ or
‘senior producer’ create, with inputs from the
heads of art, design, and programming, a
‘milestone schedule’ with a list of deliverables
for the duration of the project. The milestones
have a predetermined frequency (Quipp, Dredd
monthly, Petname every six weeks) and the
deliverables refer to certain parts of the game
like a certain amount of characters and a certain
number of levels. There can be other more
specialized deliverables involved also. The
teams (art, design, programming) signing-up to
these deliverables. The attainment of the
deliverables is then linked to the funding of the
project with payments (either from external
clients or for internal projects) being tied to the
attainment of the milestones. Payments are
released following sign-offs of the deliverables
by senior production executives from the project
team and representatives of the funders (either
external or internal) and billed in arrears.”
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