2014 47th Hawaii International Conference on System Science

Introducing a Game Approach towards IS Requirements Specification

Mika Yasuoka Kyoichi Kadoya Takashi Niwa
IT University of Copenhagen NTT Data Corporation NTT Data Corporation
myj@itu.dk kadoyak@nttdata.co.jp niwat@nttdata.co.jp
Abstract to progress reports. This current situation suggests

Devising a system requirements specification is a
challenging task. Even after several decades of
system development research, specifications for
large-scale, widely-used systems remain difficult. In
this paper, we suggest a first step toward a
requirements specification through a stakeholder
involvement approach with game elements. We report
preliminary findings from a practice case in which
our methods are applied to the requirement
specification phase of a project management system.
The analysis showed that our game approach
fostered innovative idea generation and captured
implicit user expectations, and as a result provided a
list of requirements from other perspectives than
those of conventional specification analysis. The
granularities of extracted system requirements need
to be refined and transferred to detailed requirements
for developers to use; however, our results imply that
our stakeholder involvement method with game
elements can be effectively utilized as a first step
towards requirement specification.

1. Introduction

Devising system requirements specifications has
been a challenging task in information systems (IS)
design. Quite a few development projects report
failures because of low system usage, low user
satisfaction and no visible improvements in
efficiency and effectiveness of business activities
[37]. Although requirements analysis is considered a
key in designing IS, current approaches often have
limited capabilities.

Increased IS usage in society and business has
made it more difficult to design usable, effective and
ethically persuasive systems [20]. The market
requires IS to fit global standards and satisfy wider
audiences along with globalization. This means that a
single system requires multiple usages for wider
purposes. For example, a project management system
for supporting software development projects could
be used in different project sizes by a wide range of
international users with different technical skills for
different purposes ranging from quality management
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that it is increasingly difficult for a single person or
stakeholder to solve the complex problems of system
requirements specifications on their own [12, 25].

One of the promising and practical approaches
that satisfy users and meet their expectations is to
involve stakeholders in the IS requirements
specification process [30, 40, 42]. Several
stakeholder involvement methods such as group
brainstorming [7] and participatory design [1, 2] have
attracted particular attention on this sphere.

In this paper, we introduce an IS requirements
specification approach which involve stakeholders
using game elements. It is applied in a large
international system integration company to upgrade
a project management system. Our approach is
unique by involving stakeholders in the specification
requirements process of a practical development
project of a large company. Typically, stakeholder
involvement methods have been deployed as test
cases in small organizations, and their impact on the
development phase and market introduction phase
has rarely been reported. In our case, since we
applied the method in the early phase of system
development as a part of the practical development
project, it was possible to validate the practicality and
benefits of the method later although it is beyond the
scope of this paper.

The rest of the paper is organized as follows. First,
we review theories about stakeholder involvement
approaches and game approaches within system
requirements of the IS domain. Next, our stakeholder
involvement method with game elements is
introduced together with the study we have
conducted. Then, we report the results and evaluate
the impact and influences of the design elements of
the method on the creation of requirement
specifications. The paper concludes with a discussion
about the game approach and possible future
directions of the work.

2. Theory

2.1. Stakeholder involvement in requirements
specification
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In the first phase of system requirement analysis,
requirement elicitation, it is not a completely new
undertaking to involve stakeholders as seen e.g. in
agile software development. IS planning research has
also shown quite a few advantages of involving
stakeholders [28]. The primary reason for this is
participation and understanding. Requirement
specifications are often formulated by either business
or information technology specialists who have
limited knowledge about business processes or
technologies for making complete specifications [36].
This has caused a critical limitation of the current
requirement specification approaches. If stakeholders
are involved in the process, the development team
gains deeper understanding of the whole
development process as well as other stakeholders’
perspectives [28]. Incorporating the ideas of many
stakeholders and acquiring wuser feedback are
beneficial in terms of ensuring useful functionalities
and high acceptance among users [6]. For example,
the use of stakeholders in brainstorming or
participatory design approaches has been widely
evaluated [6, 28] and a wide range of methods to let
stakeholders participate in eliciting needs has been
suggested [2, 5, 16, 18, 31], which are used mainly in
the early design phase.

Second, involving stakeholders in system
requirement elicitation can provide a creative mindset.
It is more important than ever that IS companies
develop systems that attract wider audiences for
better work support and offer complete satisfaction.
In order to survive in the competitive global market,
the system should support wider human activities,
which go beyond conventional daily task support.
Since diversity is a source of creativity [27, 35],

diverse stakeholders’ participation can bring
innovative solutions to unspecified challenges [41,
42].

The third benefit of stakeholder involvement is to
achieve a mutually exclusive and collectively
exhaustive (MECE) set of specification requirements
with [31]. It is increasingly difficult, if not impossible,
for a single person or group with limited knowledge
capacity [11, 25] to solve complex problems such as
system requirement specifications for wider
audiences and needs. Participatory approaches can
bring a team with diverse stakeholders to solve this
challenge [ex.7, 28]. For example, Derrick [7]
reported that group workshops with diverse
stakeholders including users contribute to compile a
list of requirements.

However, there are also concerns about involving
stakeholders in requirement elicitation. Open

discussion is one of them. In many groups,
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communities and societies, the opinions of those who
shout loudest tend to be passed down as group
opinions [8, 21]. In some socio-cultural environments,
openly expressed opinions in formal meetings are not
expected because of the social norm although they
are also not prohibited [24]. Even in design
workshops, which rely on open discussion, some find
it difficult to express their opinions honestly to
strangers or to members with different social or
organizational status in a hierarchy [8].

Excess of creativity is another concern. Some
simple stakeholder involvement approaches, such as
group brainstorming, tend to generate ideas that are
too creative and too detached from real-world
problems, or not based on the issues in practice at all.
There is a concern that some participatory approaches
might result in generating a lot of irrelevant data [7].

Last but not least, professionals with different
knowledge backgrounds differ in terms of
preferences [33], culture, sense of wvalues and
terminology [3]. For such collaboration settings
where several communities of practice [39] create a
cluster of people with collective concerns and which
are typical stakeholder involvement settings, even the
ordinary communication process can become a
challenge [11, 26]. It is difficult to lead a group flow
experience [4] without the interference of cultural
difference.

2.2. Game elements

Games have recently attracted attention as
practical tools for business and social practices.
Games can be utilized to create innovative ideas for
challenging unspecified business issues [14] and to
solve complex social challenges [22]. The benefits of
introducing game elements to real-world problems
can be realized through well-designed game frames
with game space and tools, rules and game structure.
For example, a game space provides players with
another kind of space where ordinary life is
temporarily suspended and new roles are given [14,
22]. Even in a society with strong hierarchy and
social norms, ‘the players can engage in behavior that
might be risky, uncomfortable, or even rude in their
normal lives’ [14]. The rules of the game, with which
players must agree to comply, also help to break
hierarchies and social norms. By introducing rules,
the game can provide equal participation possibilities
and avoid free-riders [8], which otherwise would not
apply in ordinary organizational settings.

Although the game provides a fictitious world,
game tools based on real-world data keep participants
anchored to reality in the fictitious world [2]. The
game tools hold information about the game and help



players to concentrate on their task. Furthermore,
game processes have a power to let players immerse
themselves in the game world and naturally commit
to the task [22] even though their conventional work
environment might be totally different. That being so,
game elements make a difference by substituting for
and freeing participants from their real-world cultures
and processes without violating social norms and
hierarchies.

2.3. Design game

In participatory design, Brandt et al. [3] have
suggested a series of design games, using a form of
board games for the purpose of empowering workers.
In order to ground the games in real-world problems,
field materials from ethnographical observation are
collected to form game materials such as cards and
pieces. With such original tools rooted in the real
world, players can ground their play in the real world
easily and deepen their understanding of the field as
the game proceeds and the design takes shape.

For example, in the ‘Layout kits’, suggested by
Ehn [9], players allocate machinery on the factory’s
floor plan to reconsider a machine layout in the
factory. Players handle machinery cards as a tool in
the game. The game lets shop floor workers
participate in relocation of machinery and it
contributes to their ownership of and satisfaction with
their workplace. Brandt and colleagues [2] suggested
a series of design games, the user game, the
landscape game, the technology game and the
scenario game, to design a space. In these games,
participants create a persona, design an activity space,
design shapes and functions, and play use-scenarios
[13, 38], respectively. For those design games, it is of
critical importance to reach a state where all
stakeholders are satisfied and can contribute without
being influenced by a single authority or affected by
a loud speaker as the core aim 1is worker
empowerment and equal participation.

The value of stakeholder involvements resides, as
mentioned in Section 2.1., in the discussion processes
realized by participation and understanding,
creativity, and MECE requirements. In promoting
stakeholder involvement, it is essential to overcome
several challenges of open discussion to make the
most of involving stakeholders. In such settings, a
certain framework for involving stakeholders can be
beneficial. Previous work such as the game approach
utilized to design innovative service processes [42]
show the potential of using game elements in the
stakeholder involvement requirement specification
process to elicit implicit requirements from
stakeholders and support collective creativity as a
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practical tool without their being distracted by several
disadvantages. @ Game  approaches  encourage
collaboration among cross-disciplinary teams and
stakeholder involvement through tools grounded in
the real world, providing a setting for open
discussions without hierarchical influence and an
immersive experience for interdisciplinary
stakeholders.

3. Methods — idea generation with games

In this section, we introduce our stakeholder
involvement method with game elements. Our game
is created by the authors, based on the design games
suggested by Brandt [2] to create a specification for
the next generation project management system. In
contrast to the previous series of design games, which
aim at facilitating a user-centered design process for
cross-disciplinary design groups and emphasize
empowerment through user involvement, our game
focuses on promoting participation & understanding,
creativity and an MECE requirements specification
for requirement elicitation to improve project
management systems.

3.1. Settings

The stakeholder involvement practice in which
we applied the game elements is a system
reformation project of an existing project
management support system, the PMWB. The
PMWB was developed by an international system
integration company with 10,600 employees, about
30 divisions (2012) and strong organizational
hierarchies. The current PMWB version is used in 3-
500 projects per year by the company and their direct
customers. Their customers range from medium-size
private enterprises to public organizations, and the
development projects range from small (one to five
developers) to large (300 developers) projects.

The project began in 2010, when the company
investigated PMWB usage and conditions in about
250 projects in order to understand the advantages
and disadvantages of the current system. They found
that the current PMWB was not as widely used as
expected and some projects did not use the PMWB at
all, others had installed it, but not used it, and others
again allowed only a few experts to use it. The
PMWB development team was under pressure
because of the unexpectedly low usage and low
acceptance rate among users and the resulting poor
return on investment of the system.

To solve this problem, the PMWB development
team (the PMWB task force) was established in May



2012 to develop a next-generation PMWB as a three-
year development project. Thus, the project is to be
finalized at the end of 2014, and the new PMWB will
be released in spring 2015 to corporate users. As a
first step of 2012, they set a plan for making a list of
system requirements. The PMWB task force was
organized to include nine decision-makers of the
company; a department chief, two project managers,
five members and one supporter. All of the team
members had different core tasks in addition to the
task related to the PMWB reformation. In addition to
the nine members, seven external advisers from a
consulting company, an independent consultant for
concept making, and a university researcher joined
the team.

3.2. Preparation of the game

To create a stakeholder involvement game for
devising a system requirement specification, we first
collected data on site. Ethnographical investigation
and interviewing [e.g., 29, 19] (total 22 hours) was
conducted with three subjects. In addition, five
independent interviews (total 4.5 hours) were made
including the observed subjects. Almost all subjects
except one were users of the PMWB, and their
background regarding PMWB experience and job
experience varied, as shown in Table 1.

Subject Job title Work PMWB experience
ethnography experience & proficiency
& interview
A Senior developer of 7 years 7 years
(10 hours, 1 the PMWB High as core developer
hour) development and of the PMWB
maintenance team
B Senior developer of S years 5 years
(10 hours, 1 the PMWB High as core developer
hour) development and of the PMWB
maintenance team
C Engineer in a public 5 years 4 years
(2 hours, finance system Intermediate as user of
1 hour) the PMWB
D Senior developer in 6 years 6 years
(-, the software High as heavy user of
1 hour) development system the PMWB
E(-, Project manager, 11 years N/A as no experience
30 min) Management section

TABLE 1. DETAILS OF THE FIVE SUBJECTS

For the contextual inquiry, subjects A and B were
selected as experienced users and C was selected as a
less experienced user. Subject A had been involved in
PMWB development for seven years and was
currently a senior member of the PMWB
development team as well as a user of the system.
Subject B was also involved in the PMWB
development team for five years and was currently a
senior member of the team and user. Subject C has
been a developer in the public finance system
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development team for four years, and was a PMWB
user. The 20 hours ethnographical data out of 22
hours were collected from subjects A and B. For
those data, observations for two hours each day for
the five workdays, totaling 10 hours each, were
conducted in order to cover a full week of work
procedures. The remaining two hours were spent with
subject C. An interview of one hour was held with
each subject, independent from the contextual inquiry.

Additionally, interviews were conducted
independently with subject D for one hour and
subject E for 30 minutes. Subject D who was a
developer in the software development system and
user of the PMWB was selected as an experienced
user. Subject E worked in the management section
and developed a public system as an engineer and
project manager for 10 years. In spite of his long
system development experience, subject E had not
used the PMWB before, and was thus selected as a
less experienced user with long work experience.

The focus of the observations was to find
characteristic usages in daily work tasks as well as
identify problems [29]. The observation and
interview data were collected by recording
conversations, taking pictures, and making notes in a
paper notebook. Only in the case of subject C,
recordings were not permitted because of difficulty
obtaining end-users’ permission.

3.3. Game design

One university researcher (the author) and a
member of the task force designed two games
utilizing data collected on site; the needs game and
the scenario game. In this game design, a game
structure such as game tools, worldview, rules and
goals were set in three steps (Fig. 1).

: 2 2. 3
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Figure 1. Three steps of game creation

First, the game tools for two games (Fig.2) were
created based on the video, picture and interview
materials collected on site. Second, identified
problems, characteristic happenings on site and
comments were depicted and selected, and finally
transformed into tangible materials such as cards or
video clips. They comprised 30 moment cards, the
equivalent of 30-second video clips, 30 title cards, 30
comment cards, 30 event cards and 30 function cards.
All cards were name-card size picture cards used as
game materials. The video clips show target user’s
activities with the PMWB or other tasks in 30
seconds, and the moment cards show a moment



equivalent to each video clip. The title cards show
expected needs depicted by ethnographers through
contextual inquiry, and the comment cards show
users’ original comments such as feelings and
opinions, collected during observation or interviews.
The event cards show happenings or daily routines
observed or mentioned during the observations or
interviews which influence users’ daily activities and
usage of the PMWB. As shown, game tools such as
cards and videos are deeply rooted in identified
problems, challenges, and the needs of the end-users.

LY 4
y 22
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7

Figure 2. Game tools [Left: the moment cards, Right: the
function cards]

Finally, the game space such as worldview, goal,
and rules were designed as restrictions [14, 22] (Fig
1). Our game’s world takes place in 2015, which is
the near future when the new PMWB is to be
released. The main character of the story is an
engineer called Taka Kaneguchi who is a fictitious
user persona [23], created by the organizers and
based on the target user data collected from the field
investigations. The main three rules we applied were
(1) keep your turn (never skip your turn), (2) keep
time limits, and (3) play is based on the provided
materials. During the game, facilitators (the game
designers) ensure that stakeholders follow the rules.
Next we describe a game workshop that we
conducted, and explain the procedure of two games.

Tool 27

3.4. Two design games: task and procedure

We conducted a game workshop at the end of
March 2013 as a first step toward a requirement
specification. For the workshop, six participants from
the PMWB task force and the support team were
carefully selected to reflect the PMWB development
environment. The six participants were divided into
two teams as shown in Table 2. Each team consisted
of three participants with different backgrounds and
roles. Given the stakeholders’ practical constraints in
terms of attending the workshop, the game duration
was limited to one hour each, and the total duration of
the workshop was three hours.

The first game is a needs game. It investigates a

fictitious user, engineer Taka, through telling his story.

The video clips, the equivalent moment cards, the title
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cards, the comment cards, and the event cards are

prepared for use as game tools (Fig. 3.).
TABLE 2. GAME PARTICIPANTS

Team A Young : Senior ! Senior
Job title | developer : consultant : manager
(age) (late-20s) ;| (mid-30s) . (mid-50s)
Team B Young Group ! Senior
Job title assistant | manager ' manager
(age) (late-20s) i (mid-30s) : (late-40s)

The game starts when the two moment cards are
distributed to each player and other cards are piled on
the table. The first player then picks two comment
cards and one event card, and all team members
watch the two 30-second video clips, which are
equivalent to the first player’s moment cards. After
watching two video clips, the first player makes up a
story based on the five cards s/he picked. Then, s/he
places all five cards on the table in order and makes a
title, using the title card or making his/her own title
on sticky notes to reflect a need disclosed by the
story (Fig. 3). The next player uses two other moment
cards at hand, and two comment cards to overlap
her/his story with the previous one. This means that
the second player is required to use at least one card
already placed on the table in the previous turn. Only
when the player has difficulty making up a story is
s/he allowed to pick one event card to make a move
[9] in the story. The game is over when all moment
cards are used or all team members agree that no new
stories can be created. During the process, one
previous player will keep a record of a story on the
needs sheets, which is a storyboard, telling the flow
of the story. In the needs sheet, a team member fills
out a detailed story they created (Fig. 4).

[Game Space ] | Prepare game tools. Set worldview, rules and goals.
1

‘ 30 Video clips and

30 Moment cards l 30 Title cards

I | 30 Comment cards l I 30 Event cards I

I Game Process I l Distribute two moment cards to all players, piles other cards on the table. |

1. First player has
five cards

4. All watch the second player’s two video
clips.

3. The first player
make stories with
five cards, put a title

5. The Second player makes another story,
in relation to the first story.

B %

2. All team
members watch

The game is over when
all moment cards are
the first player’s used.

two video clips.




The second game is a scenario game. The
scenario game fills a gap between the current
situation and an ideal situation in the form of a story.
Throughout the game, participants create use-
scenarios in which the engineer Take uses the new
PMWB in 2015. The game uses the needs formats
created in the needs game, and the function cards
(Fig. 2).

In the first round, all three players make up a
story about the first prioritized needs. The first player
draws one function card, makes up a story, starting
from the current challenge and ending with the future
story, focusing on how the future PMWB with the
function can change the current situation. Then, the
second player draws another function card and makes
up another story for the same challenge. In this way,
a team creates at least three stories for each need.
Making up their own story means that all participants
find a solution to the same need from different
perspectives. In the end, the team accumulates
multiple solutions for each need.

The two design games mentioned are successive
games that should be played together. The structure is
such that the experiences from the previous game are
condensed; empathy for the users and the use-
situations is developed; and the design concept is
elaborated while the players create scenarios. One of
the keys of the game is a process of creating stories.
By describing a story - one of the key activities in the
design games known as a multi-faceted design tool
[38, 40] - the games aim at simulating targeted users’
experiences and feelings by creating a story which
can help them to understand challenges and design
new systems [13]. All the more, those vividly
described scenes will be shared by all stakeholders.

3.5. Research and analysis methods

This work has design science and action research
characteristics. Like design science, it aims at
creating successful artifacts and covers the three steps
of the design science process, namely problem
identification, objectives of a solution and partially of
design and development [29]. At the same time, the
authors get involved in the project as researchers and
consultants, conduct the ethnographical inquiry as
ethnographers, prepare the materials for the design
game and organize the design game as facilitators [17,
34].

Three kinds of data were collected from the game
workshop and analyzed with the mixed methods [15,
34]. More precisely, three hours of conversation and
video data were described and analyzed, using
protocol analysis [9], and the needs sheets and the
storyboards described by teams during the games
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were collected as game outputs for the later phase of
system development. In addition, questionnaires were
administered after the workshop so the feasibility of
the game method for research purposes could be
evaluated.

4. Results

In our stakeholder involvements workshop, which
aimed at finding a preliminary set of requirement
ideas, participants extracted four critical challenges
with 39 functions for use in a style of stories. Those
ideas were generated collectively through game plays,
deeply considering other stakeholders' points of view
and understanding current PMWB usage based on the
field data. In this section, we summarize the results of
the game method, focusing on suggested ideas
incorporated in stories regarding requirement
specifications.

4.1. The four challenges

In the workshop, team A constructed four stories
and team B constructed three stories, which
externalized the multiple challenges of the current
PMWB. The externalized four challenges from both
team A and B shown in Table 3 are interpreted as
needs related to routine work, rational usage,
coordination and user experience.

First is the challenge of routine work. PMWB
users often make progress reports and quality
management reports by using reporting functions.
Since the procedures are static, those activities tend
to be routine work, even though they must always
pay attention to outliers. For example, quality
evaluation of developing functions could become a
daily routine since the cycle of checking, calculating
and evaluating bugs can be done in an automated and
systematic way. The story A-1 externalizes the risk of
following routine processes as an ordinary daily
routine without checking details consciously. The
stories show the importance of letting developers
work as creative human workers rather than robot-
like routine workers incorporated in a systematic
work process.

The second challenge concerns coordination with
tangible and intangible peripheral tools. The PMWB
is designed as an independent project management
tool, and does not coordinate with other software
such as mail client systems or spreadsheet software,
or tangible artefacts such as memos, paper calendars
and notebooks. It was already obvious from the
observation and interviews that the PMWB users
often utilize quite a few applications to conduct their



tasks efficiently. For example, subject A often
referred to a paper calendar at hand rather than the
digital calendar offered by the PMWB while he was
rescheduling a project plan on the PMWB. He
opened quite a few applications while using the
PMWB. He used multiple displays, often shifted
displays from PMWB to mail client, memo pad and
spreadsheet files, and returned to the PMWB. Similar
practices were observed with other subjects as well.
These stories tell us about the importance of the
availability and multiple views of a few relevant data
in relation to the PMWB. In this second story, the
importance of peripheral materials such as papers,
notebooks and other software and its coordination are
advocated.

The third challenge concerns differences between
new users and expert users. The stories showed that
experts could utilize complete functions without
feeling stressed and often carried out their tasks in
combination with other applications in order to carry
out tasks efficiently. Although these experts are not
fully satisfied with the current PMWB, they at least
know ways or can invent ways to get the most out of
the system. On the other hand, new or non-
experienced users make unnecessary repetitions or
detours to finish their tasks, get stressed by the
system's incompatibility with other software and face
challenges in managing their tasks.

TABLE 3. RESULTS OF THE GAMES

Team A
# Stories Challenge Function name
1 | The story is about a user who uses Routine 1. Improve usage in
the PMWB on a daily basis. He work practice .
questions the importance of the § i:;?ﬁﬁf;f;fiﬁcs
system for his dall'y Work as he 4 Introduce human
can manage well without it. He is helper
required to use the PMWB as a 5. Introduce global
development  team  member, standard )
however, so he uses it together 6. Improve interaction
with other applications. with people in situ
2 | The story is about the user who Rational 1. Multi-project view
uses PMWB rationally. He has no usage 2. Initial setting support
interest in using it for its own i;“egacy function clean
sake rather than completing the 4. Improve share
tasks. 5. Trace eye track
6. Localization
3 | The story is about the expert’s [ Coordination | 1.Customization
way of using the PMWB. He 2. Import
finds it important to combine it i }Els.g?:af;’:“:r
With' other applications and sﬁppojr ; €
tangible tools such as paper. He 5. Support statistical
sometimes advises new users. analysis
6. Support digital
documents
4 | The story shows gaps between | Coordination | 1. Multifunctional view
digital and analogue aspects of 2.Role "‘“093“01‘?5 )
PMWB. It clarifies what PMWB : gg’tfteiisc:f;;oﬁa""“
can and cannot do by describing a 5. Auto input
system down event. 6. All-mighty manual
Team B
# Stories Challenge Functions
1 [ The story is about the expert’s User 1. Level up
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2. Routine macro
3.Coordination

. Multi-view

. Global standard

. Customer support

way of using PMWB. He finds it
important to use it with other
applications and tangible tools
such as paper. He sometimes
advice new users.

experience

S RYES

2 | The story is about a critical event Routine Mile stone
in which a user almost overlooked work /}zlllmlghty manual
ole

a system warning. Large part of
his daily work has become routine
work, which makes it hard to pay
attention to details.

Set up support
Space customize

Sk W=

1. Localize

2. Initial setting

3. Improve data usage
4. Automatic statistics
support

3 | The story is about a PMWB | Coordination
server breakdown and a help desk
role. The story shows the
procedures the user follows to
solve the issue. He first checks
several mails and applications,
and makes a few reports to
managers. There are many other
procedures he should follow and
his task list grows.

The fourth challenge concerns user experience.
The story shows that the PMWB offers only rational
usage and cannot provide any good user experience
or flow experience [4] for both novel and expert users.
The primary reason why many people use the PMWB
is simply because they are ‘required to use’ it and not
because it helps them with their tasks. They would,
however, like to gain more experience with the
PMWB.

4.2. The 39 functions

In the workshop, team A created future stories
with 24 new PMWB functions based on the four
challenges depicted in the stories. Team B created
stories with 15 functions based on the three needs.
We will review a few functions as examples.

In order to overcome a challenge based on story
A-1 in relation to routine work, team A suggested six
functions. For example, function 1-3 (see Table. 3),
record trajectories, makes it possible for users to
record what they did in the project automatically so
that they and other team members can trace the whole
process from start to finish. The function aims at
including reasons and developers’ intentions in the
system development records and consequently adds
meanings to the daily tasks. Function 1-6, improve
interaction with people in situ, supports the PMWB
users' personal interaction with other members of the
project team. The function aims at facilitating social
interaction among team members, which is often
critical for successful system development projects.

Team B suggested six functions for story B-1,
challenging user experience. Function 1-1, level up,
supports users by offering limited functions to match
their job authority. Novel users can get limited access
to the system and expert users can customize it to
their own requirements. Function 1-2, routine macro,
offers experience process maps to new users so that



they can follow the expert choices step by step in
achieving a certain task.

5. Analysis and discussion

In this analysis section, we also pay attention to
how the method characteristics such as stakeholder
involvement and game elements give impact on idea
generation for eliciting requirements of the new
PMWB.

5.1. Impact of stakeholder involvements

In spite of limited field data (30 sets of varied
cards) and game duration (one hour for each), players
completed two games and generated seven different
stories, consisting of four major challenges with 39
functions for the next generation PMWB. Here, we
saw direct impact of stakeholder involvement on
preliminary requirements elicitation. Importantly, as
shown in the results, participants with different
knowledge backgrounds shared understanding about
the different user groups, tasks and challenges that
the current PMWB also has to treat, as the game
proceeded. Stories provided insights about the user at
the varied knowledge level evenly to the team
members. The preliminary analysis of the
questionnaire results also supports these insights. The
senior manager in team A commented, that he
recalled a novel user’s dilemmas through the game,
which he had forgotten for a long time.

In addition to simple benefits of stakeholder
involvement, our case also shows a benefit of
diversity. In our case, three people with different
knowledge backgrounds played different roles in
developing the PMWB and contributed to the team
diversity from different perspectives. For example,
the task force often discussed how to support routine
work but never looked for ways to avoid it. In the
game workshop, they found disadvantage of routine
work and even created a few solutions shown in
Table 3. In the questionnaire, the young assistant in
team B mentioned that she did not come up with the
hidden issues behind routine work (#1, Fig.3.) in a
brainstorm session, which the task force team
conducted beforehand. The comment clearly showed
that generated ideas through the game covered and
added to the results of the brainstorming.

5.2. Impact of the game elements

We observed that the game elements added to the
results in several ways, namely, grounding in real-
world issues, open discussion regardless of
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hierarchical considerations and immersive experience
to overcome cross-disciplinary challenges. They are
of greater benefits to the creation of specification
ideas through games.

Our stakeholder involvement method with game
elements provided strong support for grounding
people in real-world problems, grounded solely in the
chosen topic. Participants focused on playing the
game intensively for hours and hardly took any
detours or adopted any fantasy suggestions as shown
in the results (Table 3). It avoided divergent thinking
[7], which is one of the biggest disadvantages of
conventional free idea generation methods such as
brainstorming. In contrast to such conventional free
idea generation, our participants managed to avoid
excessively unrealistic ideas resulting from the game
elements. It was clear that the game cards and videos
had strong impact on this and let the participants
engage with real-world challenges. At the same time,
elements of the game structure, e.g. its time-intensive
duration, let the participants concentrate on the task
at hand.

The game space and rules let all six participants
have an equal say since they had to wait for their turn
to tell their own stories and helped to achieve open
discussion. Conversation data shows that they
followed the rules and had no clear violation of each
other’s turn. That being so, participants, regardless of
their organizational status, gave impact evenly to the
game process, and their opinions were reflected in the
team results. This avoided hierarchical obstacles and
free-riders, which can be seen particularly in large
organizations. The opinions of those who tend to be
in a weaker position in hierarchical organizational
settings were equally listened to and insightful ideas
were evaluated. When a participant in a higher social
position gave his/her opinion in another's turn, the
rule stopped it, without causing tension. By
introducing the game elements, the design game
could include stakeholders equally and openly at the
discussion table, reflect their different opinions
evenly and let them commit to the requirement
specification. The game elements force participants
to follow the rules and roles without violating
stakeholders’ social status.

The game elements also provided an immersive
experience to stakeholders. In spite of the importance
of commitments [18], it is not an easy task to
motivate all stakeholders to commit to the
development process beyond their job descriptions. It
is known that commitments and consequently
involvement in the development process can easily be
achieved under emergency situations such as natural
disaster [41], but it is hard to create such urges
artificially.



In our case, game elements as well as their job
responsibility made them commit and engage with
the workshop. All stakeholders who attended the
workshop had a responsible position in relation to the
project and an urge to complete it. The project
schedule was already planned and a fixed schedule
required them to develop the system in six months.
Differently from typical stakeholder involvement
cases, which tend to focus only on the initial design
phase without having a real development plan, our
case had a static plan, which continued after the
workshop. Such  practical constraints made
participants more responsible for the outputs and they
were actively motivated by their own tasks in the
workshop. From our workshop data, it is difficult to
show evidences of this immersive mindset. However,
according to the questionnaire, they concentrated,
enjoyed and excited so that their satisfaction level
was high. It is also likely that game elements might
contribute to their high satisfaction by making them
immerse in the activity.

In order to determine the impact of the game
elements, we need to conduct a deeper analysis of the
workshop data, although the game output have
already given us some hints about what the game can
provide. One clear result was that the game elements
made it possible to extract critical creative items for
the new system. This was possible as all stakeholders
played an equal role, making suggestions based on
the real-world challenges without being trapped by
irrelevant data.

6. Implications and future research

In this paper, we suggest a unique approach to IS
requirements specification by applying stakeholder
involvement methods with game elements. It is
applied in a real development project of one of the
world's largest system integration companies. Making
system requirements specifications is a challenging
task in IS design especially when the system has
wider users such as project management system of a
large IS firm. More over, in terms of meeting
increased user expectations nowadays, conventional
system specification approaches are limited.

Our case indicates that the suggested stakeholder
involvement method with game elements have a
strong potential for providing creative ideas and also
externalized wide-ranging implicit user expectations
of requirements specifications by utilizing selected
tools, defined rules and goals. As a result, our
preliminary requirements list, more precisely, an idea
list covered critical aspects of system requirements
that conventional specification analysis cannot
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provide, and had a useful impact on the preliminary
step towards formal requirement specifications.

We should mention that not all the suggested
functions and usage stories are fully innovative and
that it is technically challenging to realize some of
them within two years. For that reason, it could be
arguable whether generated specifications ideas in
the workshop were directly implemented to the
system specification for the development in next year.
There is still a wide gap between what we have as a
result of the game approach and a formal model of
requirements specifications. The granularities of
extracted system requirements need to be refined and
transferred to detailed requirements for developers to
use. Clearly, more steps are needed to obtain detailed
requirements of this preliminary requirements list.

This work has several limitations. First of all, it is
a challenge to fill the gap between the low granularity
and the high granularity formal requirement
specifications. It is also important to determine how
much stakeholder involvement is beneficial for
deciding requirements. It might be that some phases
should be dealt with only by developers and later
reviewed by stakeholders. Most importantly, it is still
a remaining challenge to assess quality of generated
results such as narratives and generated law
granularity specification as well as impact of
stakeholder involvement and game elements. At this
time of the development stage, only a partial
evaluation could be possible to determine the value
of our approach. We believe it is of critical
importance to await proper assessment of the game
value until the implementation of specification list is
carried out. We should also point to the fact that
creating an original game is a time-consuming task.

Our study has a range of implications for future
research. One is to devise a formal requirement
specification in developers’ language based on our
results. It will help to evaluate the validity of the
game approach. Analyzing the consequences in the
next phases of the development project is another.

Comparative analysis with other requirement
elicitation methods including other types of
stakeholder  involvement methods such as

brainstorming is also of importance. The authors are
currently in the process of conducting comparative
analysis with several stakeholder involvement
methods used in the project. In addition, testing our
method in other settings or projects would also assist
in evaluating the validity of the method and
improving quality of the approach.

7. References



A. Bhagwawar, A. Massey & A. R. Dennis, “Creative
Virtual Environments: Effect of Supraliminal Priming
on Team Brainstorming”, 46th Hawaii International
Conference on System Sciences, pp. 215-224, 2013

E. Brandt & J. Messter, “Facilitating Collaboration
though Design Game,” Proc. PDC, pp.121-130, 2004.

K. Bedker, & J. Pedersen, “Workplace Cultures:
Looking at Artefacts, Symbols and Practices”, in
Design at work, pp. 121-136, 1991.

M. Csikszentmihalyi, Flow; The Psychology of
Optimal Experience, Harper & Row, New York. 1990.

P. Dalsgaard, “Challenges of Participation in Large-
Scale Public Project”, Proc. PDC , pp.21-30, 2010.

F. D. Davis, R. P. Bagozzi & P. R. Warshaw, “User
Acceptance of Computer Technology”, Management
Science, 35, 1989, pp.982-1003.

D. C. Derrick, A. Read, C. Nguyen, A. Callens & G-J.
de Vreede, “Automated Group Facilitation for
Gathering Wide Audience End-User Requirements”,
46th Hawaii International Conference on System
Sciences, pp. 195-204, 2013.

M. Diehl, & W. Stroebe, ‘“Productivity loss in

brainstorming groups: Toward the solution of a riddle”,

Journal of Personality and Social Psychology, 53 (3),
pp.497-509, 1987.

[9] P. Ehn, Work-Oriented Design of Computer Artifacts,
Lawrence Erlbaum, 1989.

[10] K.A. Ericsson & H.A. Simon, Protocol analysis:
Verbal reports as data, MIT Press, 1993.

[11] G. Fischer, “Symmetry of ignorance, socially
creativity and meta- design”, Knowledge-Based
Systems Journal, 13(7-8), pp. 427-537 2000.

[12] G. Fischer, “Social Creativity: Turning Barriers into
Opportunities for Collaborative Design”, Proc. PDC,
pp152-161, 2004.

[13] A. Fleury, “Drawing and Acting as User Experience
research Tools”, Proc. APCHI, pp.269-278, 2012.

[14] D. Gray, S. Brown & J. Macanufo, Gamestorming — A
play book for innovators, rulebreakers, and
changemakers, O’reilly, 2010.

[15] J.C. Greene, V.J. Caracelli & W. F. Graham, “Toward
a conceptual framework for mixed-method evaluation
design”, Educational Evaluation and Policy Analysis,
11(3), pp.255-274, 1989.

[16] J. Greenbaum & M. Kyng, Design at Work:
Cooperative Design of Computer Systems, Lawrence
Erlbaum, 1991.

[17] D. J. Greenwood & M. Levin, Introduction to action
resaerch: social resarech for social change, Thousand
Oaks, Sage Publications, 1998.

[18] J. Gulliksen, A. Lantz & I. Boivie, “User centered
Design —Problems and Possibilities”, SIG CHI
Bulletin, Vol. 31, No. 2, 1999.

[19] K. Holtzblatt & H. Bever, “Representing work for the
Purpose of Design.” in Representations of Work, L.
Suchman (ed.), HICSS Monograph (Hawaii
International Conference on System Sciences), 1994.

[20] P.  Karppinen, H. Oinas-Kukkonen, “Three
Approaches to Ethical Consideration in the Design of
Behaviour Change Support Systems”, Proc.
Persuasive, pp87-98, 2013.

[211]H. Lamm & G. Trommsdorff. “Group versus
individual performance on tasks requiring ideational

proficiency (brainstorming)”. European journal of
Social Psychology, 3(4), pp.361-388, 1973.

3696

[22] J. McGonigal, Reality is Broken, Why Games Make
Us Better and How They can Change the World, 2011.

[23] L. Nielsen, Personas — User focused design, Springer,
2012.

[24] R. Nisbett, The Gepgraphy of Thought: How Asians
and Westerners Think Differently...and Why, Free
Press, 2004.

[25] I. Nonaka & H. Takeuchi, The Knowledge Creating
Copmany; How Japanese Companies Create the
Dynamics of Innovation, Oxford University Press,
1995.

[26] J. Ostwald, Knowledge Construction in Software
Development: The Evolving Artefact Approach. PhD
thesis, University of Colorado at Boulder, 1996.

[27] S. Page, The Difference: How the Power of Diversity
Creates Better Groups, Firms, Schools, and Societies.
Princeton University Press, 2007.

[28] K. Peffers, C.E. Gengler and T. Tuunanen, “Extending
Critical Success Factors Methodology to Facilitate
Broadly Participative Information Systems Planning”,
Journal of Mangement Infromation Systems, 20, pp.
51-85,2003.

[29] K. Peffers, T. Tuunanen, M.A. Rothenberger & S.
Chatterjee, “A Design Science Research Methodology
for Information Systems Research”, Journal of
Management Information Systems (24:3), pp. 45-77,
2007.

[30] S.K. Puri, E. Byrne, J.L. Nhampossa and Z.B.
Quraishy, “Contextuality of participation in IS design:
a developing country perspective”, Proc. PDC, pp.42-
52,2004.

[31] E. Rasiel, The McKinsey Way, McGraw-Hill, 1999.

[32] P. Reason and H. Bradbury, Handbok of Action
Resaerch, ond edition, London; Sage, 2007.

[33] K. Ronkks, M. Hellman, B. Kilander & Y. Dittrich,
“Personas is mnot Applicable: Local Remedies
Interpreted in a Wider Context”, Proc. PDC, 2004.

[34] J.E.M. Sale, J.H. Lohfeld, & K. Brazil, “Revisiting the
quantitative-qualitative  debate: Implications for
mixed-methods research”, Qualiy and Quantity (36)
pp.43-53, 2002.

[35] K. Sawyer, Group Genius, Basic Books, 2007.

[36] A. Stibe & J. Bicevskis, “Web Site Modeling and
Prototyping Based on a Domain-Specific Language”,
Computer Science and Information Technologies
Latvia, 751, pp. 7-21, 2009.

[37] M. Takeuchi, M. Kanbe, S. Takeoka, H. Ishii, T. Hori
& K. Kadoya, “Information Technologoy Deployment
based on system event log analysys”, The Japanese
Society for Artificial Intelligence, pp.1-6, 2011.

[38] S. Titta, K. Mehto, T. Kankainen, V. Kantola, “Drama
and user-centered methods in design”, Proc. Inclusive
Design, pp.5-8, 2005.

[39] E. Wenger, Communities of Practice: Learning,
Meaning and Identity, Cambridge University Press,
Cambridge, 1999.

[40] H. Winschiers, N. J. Bidwell and E. Blake, “Being
Participated — A Community Approach”, Proc. PDC
pp.1-10, 2010.

[41] M. Yasuoka & R. Sakurai, “Out of Scandinavia —
Adaptability of Participatory Design in Culturally
Distant Society” Proc. PDC vol.2, pp.21-24, 2012.

[42] M. Yasuoka, M. Nakatani & T. Ohno, “Towards
Culturally Independent Participatory Design Method”,
Proc. Culture and Computing , 2013. (forthcoming)



