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Abstract. Although the emergence of agile methods has triggered a growing
awareness that social factors have a crucial impact on the success of software
projects, neither the Scrum Guide nor the Agile Manifesto prescribe techniques
that aid the human side of software development. To address this challenge, we
enriched the Scrum process with a set of collaborative games. Collaborative
games refer to techniques inspired by game play, but designed for the purpose of
solving practical problems. Our approach was evaluated in two companies. The
feedbacks received from Scrum teams indicate that the implementation of col-
laborative games leads to a variety of measurable societal outcomes. In partic-
ular, the adopted games improved participants’ communication, involvement,
and creativity, make participants more willing to attend Scrum meetings, and
produce better results than the standard approach. This paper is an extended
version of our previous work [60].
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1 Introduction

Traditionally, Requirements Engineering (RE) is the process of identifying right
stakeholders and eliciting their needs, documenting these needs as explicit require-
ments, and then, communicating and validating the requirements [51, 54].

Przybyłek [55] enumerated a number of inherent difficulties in the requirements
engineering process. Such difficulties, despite being well known, are still encountered
in present industrial practice [33]. Customers rarely know what they really need [20]
and usually they have only a vague picture of their needs at the beginning of the project
[8, 41]. In addition, their needs may be difficult to articulate [14]. Moreover, stake-
holders may be numerous and distributed [70]. Their needs may vary and conflict,
depending on their perspectives of the environment in which they work and the tasks
they wish to accomplish [51]. Furthermore, effective communication among stake-
holders may be difficult as a consequence of their different vocabularies and
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professional backgrounds [7, 68]. What is more, the ways requirements are docu-
mented and communicated may be chosen inappropriately with respect to stakeholders’
profiles [34]. Finally, requirements evolve during the project due to exploration in the
problem space, and dynamics of a business environment formed and reformed by the
interactions of the stakeholders [27, 62]. As a response to some of these problems, agile
methods were proposed and over the years have become dominant in the software
industry.

In Agile software development, requirements engineering activities are present over
the whole life cycle of a project. Thereby, the role of stakeholders is expanded within
the entire development process by involving them in writing user stories, discussing
product features, prioritizing the product backlog, and providing feedback to the
development team on a regular basis [26, 49]. This requires that the customers work
with developers as active team members [35, 58, 71]. The idea of having a customer as
a member of a development team has grown from a single on-site customer, which was
dismissed by Kent Beck himself as “an error of early XP thinking” [12], to a customer
team “equal to or larger in size than the programming team” [46]. Since there is a wide
range of potential customers, it would be difficult for a single person to represent them
all [4]. The representation of stakeholders may be also achieved with the role of a
product manager or an entire product management team [73]. Moreover, in agile
software development stakeholders are expected to be collaborative [6]. Unfortunately,
agile methods do not provide techniques to promote these attitudes. Therefore, inad-
equate stakeholder participation, inability to obtain consensus among various stake-
holders and lack of effective knowledge sharing are still challenges confronting agile
RE [8, 11, 13, 26, 49, 53, 61].

In the meantime, many researchers and practitioners have acknowledged and
agreed on the importance and the role of creativity in RE [27, 45]. As a result, a
substantial body of knowledge has been established, which can be summarized as
follows. Requirements are no longer considered to exist in an implicit manner in the
mind of stakeholders [39], while the stakeholders are no longer viewed as a passive
source of requirements information but rather as active participants in requirements
engineering process [50, 58]. Active participation means forward thinking, creating
new visions, suggesting IT innovations, and shaping solutions [64]. Thus, finding the
“right” requirements is not only about capturing requirements, but is also about helping
stakeholders to discover requirements they were not aware of, and solving problems
they did not know they had [31]. According to Robertson [64], requirements analysts
should invent requirements based on their understanding of the organisation’s com-
petitive business goals and context. Such requirements are not often things that
requirements analysts directly asked for [44]. Furthermore, Mahaux et al. [42] and
Svensson and Taghavianfar [67] suggest that RE is not simply a creative process, but a
collaboratively creative process, where interdisciplinary group of stakeholders work
together to create ideas, solve conflicts, and reach a consensus on a novel and valuable
system they want to build [60]. Thus, traditional requirements gathering techniques
such as interviews, questionnaires, focus groups, participant observation, or document
analysis [52] are insufficient to elicit the whole range of requirements [14].

Unfortunately, agile methods do not provide new requirements gathering tech-
niques nor they explicitly support creativity [60]. Even though Highsmith and
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Cockburn [25] mention that “creativity, not voluminous written rules, is the only way
to manage complex software development problems and diverse situations”, agile
methods make little reference to established creativity techniques [30].

Responding to the above-mentioned challenges, we propose to equip agile teams
with a set of collaborative games. A game is collaborative if two or more players must
work together to achieve its goal, which is to solve a practical problem [21]. Collab-
orative games are designed to leverage multiple dimensions of communication that let
participants engage the full power of their brains, resulting in richer, deeper, and more
meaningful exchanges of information [28]. At the same time, they emphasize the
concepts of teamwork and collaboration which are highly valued by agile practices
[32]. They can also bring numerous benefits to the requirement elicitation process since
they typically provide immediate feedback, activate participants and increase partici-
pant’s motivation [19, 63].

In our study, we selected 8 games and implemented them in commercial projects.
Based on the received feedback, we proposed a framework that specifies how to
integrate a set of collaborative games into the Scrum process. There are number of
methods and process (i.e. Scrum, Kanban, Scrumban, Spotify model etc.) used in
software industry [1, 2, 72]. However, we chose Scrum, since it is one of the most
widely adopted in industry [65, 72].

2 Research Method

Our study was conducted as Action Research [5]. Action Research is a partnership of
the researchers with the study participants who use an iterative process to initiate
improvement and investigate it. The researchers bring their knowledge of action
research while the participants bring their practical knowledge and context [5]. Action
Research simultaneously assists in practical problem solving, increases participants
competencies, and improves scientific knowledge [15, 16]. A precondition for action
research is to have a problem owner willing to collaborate to both identify a problem,
and engage in an effort to solve it [18]. We conducted two Action Research projects.
The problem owner in the first study was an internal software development department
of the world’s recognized leading food processing company with 150 years of tradition
(the company wishes to remain anonymous). The department was experiencing typical
challenges faced by Agile teams, such as the inability to gain access to the customer
and the lack of customer involvement. The second problem owner was Intel Tech-
nology Poland. The company was interested in revising its work practices related to
Sprint Retrospective. Authorities of both companies were open to new ideas and
willing to deploy our framework in practice.
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3 Adapted Games

3.1 Cover Story

In Cover Story [24, 29], customers imagine an ideal future system so spectacular that it
gets published on the front page of a newspaper. The customers must pretend as though
this future has already taken place. The game encourages people to ignore all limits and
“think big”. As a result, it uncovers shared goals and can lead to realizing true pos-
sibilities that were once unimaginable. To play the game, the customers are divided into
teams of four to six and each team is given a template (see [60]) that include six
components:

• Cover – states the spectacular success of the software system;
• Headlines – reveal what the cover story is about;
• Sidebars – reveal interesting facets of the cover story;
• Quotes – testimonials about the accomplishment;
• Brainstorm – is used for documenting initial ideas;
• Images – pictures that support the cover story.

After taking 5 min for individuals to silently think over the system, the team should
collaborate to fill in each component. Next, each team presents their chart.

3.2 Whole Product

Originally, the game aims to help the team discover new ideas about what can be done
to make the product distinct and find ways to gain more customers [40]. However, it
can be also useful for prioritizing a product backlog or for defining a product
roadmap. The game board comprises four concentric circles that represent different
aspects of the product [29]:

• Inner Circle: Generic Product – the fundamental features that define the product;
• Circle 2: Expected Product – the features that customer considers absolutely

essential;
• Circle 3: Augmented Product – the features that go beyond customer expectations;
• Outer Circle: Potential Product – everything that might be done to attract and hold

customers.

Participants write ideas on sticky notes related to each circle, and then post the
ideas on the chart. After all of the ideas are posted, the significance of the resulting
chart is discussed. This allows developers to understand what the customers truly want
from the product.

3.3 AVAX Storming

AVAX Storming [69] is based on brainstorming. Its aim is to identify the desired
functional requirements for the system. The participants write down each functional
requirement on a single sticky note and place it on a flipboard. This practice helps
customers to figure out the size of their project because soon the flipboard starts to be
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filled up. There are two note colors. One for “needed” requirements and the other for
“desired” requirements. When all notes are posted on the flipboard, each requirement is
explained in detail by the author and discussed by the team. Overlapped requirements
are merged. Later, the notes are grouped in order to sketch the system modules. The
final result is a mind map demonstrating the size of the project.

3.4 Buy a Feature

Buy-a-Feature [28] is a way of choosing the right set of features to be developed in the
next Sprint. In this game, customers collaborate to purchase their most desired features.
Strictly speaking, they jointly prioritize their desires as a group. Each feature should
include a meaningful label, a short description, and an enumeration of benefits. Fea-
tures are also assigned a price depending on their development costs and a number
according to their position in the product backlog. Customers buy features that they
want in the subsequent Sprint using game money. Some features may be priced so high
that no single player can buy them individually. This motivates negotiations among
players because they have to pool their money to buy the feature [28]. Listening to the
negotiations improves the understanding of what the customers really need. The total
amount of money for all players involved in the exercise should allow them to purchase
as many features as the developers are able to implement within a sprint.

3.5 Agile Game Incubator

This game [29] allows participants to teach each other the tangle of factors involved in
certain dilemmas while gaining a deeper understanding of the predicament themselves.
Its goal is to create a way to explain complex problems so that others will genuinely
understand it and be able to form solutions. The game board consists of 5 sections,
representing the 5 steps of the game-creation strategy, which conveniently form the
acronym PLAID (pronounced “played”). There are also colorful sticky notes that
symbolize the ideas for each section:

• Problem – what you want to solve (red notes);
• Lead Objectives – what you hope to gain from solving the problem (green notes);
• Aspects – the different parts of the problem (purple notes);
• Invent – the game created to solve the problem (blue notes);
• Debrief – how the game worked out (yellow notes).

The team should brainstorms ideas related to each of the 5 steps, write them on
sticky notes, and then post on the board in the respective sections.

3.6 How-Now-Wow Matrix

When people want to develop new ideas, they most often think out of the box in the
creative idea generation phase. However, when it comes to convergence, people often
end up picking ideas that are most familiar to them (tastycupcakes.org). The How-
Now-Wow Matrix game [60] helps stakeholders select features that make the product
unique and distinguish it from the competition. It naturally follows the brainstorming
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session, where the features that were initially flushed out are now discussed. The
features are listed down on a large poster. The game board is a 2 � 2 matrix with

“originality” on the x-axis and “feasibility” on the y-axis as shown in Fig. 1. Each
player is given 9 colored dot stickers (3 yellow, 3 blue, 3 green) that correspond to the
quadrants of the matrix. Then, players place the respective stickers next to the three
ideas that they believe are best for each category. After all the dots have been used, the
number of dots under each idea are counted. The highest number of dots of a certain
color categorizes the idea under that color.

3.7 Speedboat

Speedboat [58] explicitly asks customers to say what they do not like about the
product. Nonetheless, it lets the facilitator stay in control of how the complaints are
stated. The game starts by drawing a boat. The boat represents the software system.
Everyone wants the boat to move fast. Unfortunately, the boat has a few anchors
holding it back. Customers write what they don’t like on an index card and place it
under the boat as an anchor. The lower an anchor is placed, the more significant the
issue is. Although most customers have complaints, some of them do not feel com-
fortable expressing their frustrations verbally, while others complain a lot about the
little details. Speedboat creates a relatively safe environment where customers can say
what is wrong. By asking people to verbalize their issues in writing, the game moti-
vates them to reflect on what is genuinely most troublesome. In this way, many of them
will self-identify trivial issues as just that – trivial issues. When customers are finished
posting their anchors, the facilitator reviews each one, carefully confirming the
understanding of what they want to see changed in the system.

Fig. 1. How-Now-Wow Matrix [60]. (Color figure online)
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3.8 Prune the Product Tree

Prune the Product Tree [28, 60] helps to develop a balanced product roadmap by
looking at the set of features that compose the product in a holistic manner. In this
game, customers collaborate to shape the evolution of the product (i.e., the system to be
developed). The product is represented by a large tree on a whiteboard. Branches
correspond to major areas of functionality within the software system, while leaves
correspond to features. The differently colored canopies stand for various product
releases. The oldest features should therefore go near the trunk. Players write a short
description for each new feature on an index card, ideally shaped as leaves, and places
the card on the tree. This short description generally represents a valued functionality
that satisfies customers’ needs. Features to add in the next Sprint are attached in the
area near the edge considered as the current release. Leaves at the outer edge of the
canopy are considered longer term. Participants may group leaves or draw lines
between leaves to clarify relationships among features. They may also “prune” features
that are not working for them by taking them off the tree.

3.9 Sailboat

The Sailboat game [23, 56, 57] is quite similar to the Speedboat game but instead of
engines, there are sails and wind. In addition, there are rocks which represent the risks
the team might encounter along the way, an island which represents the team’s
objectives. Then, the attendances write down their ideas on post-it notes and put them
into the different areas according to the picture. After that, they discuss all the cate-
gories on the picture.

3.10 Mad/Sad/Glad

Mad/Sad/Glad [17] uncovers the emotional content of the past iteration and helps teams
to look for things that:

• drive them mad;
• make them feel sad;
• they are glad of.

The game starts with creating poster divided into three areas labeled Mad, Sad, and
Glad. Next, attendees should write one issue per sticky note and put the sticky notes on
the corresponding area. Then, the team groups related sticky notes into logical themes.
In the end, each theme is discussed, a consensus is found, and corrective actions are
proposed [57].

3.11 Starfish

The Starfish game [23, 57] is a technique that helps people to reflect on different degree
of things and helps team members to understand each other. Instead of the typical three
questions i.e. what worked well, what did not work, and what did we learn, the game
board comprises a circle divided into five equal areas:
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• Stop Doing – something that has not brought value, or even worse, which hindered
the progress;

• Less Of – something that has been done and with added value, but the effort
required is bigger than the benefit;

• Keep Doing – something that the team is doing well and wants to continue;
• More Of – something that is useful but could be exploited even more to bring more

value;
• Start Doing – something new that the team wants to bring to the game.

To play the game, participants write their ideas on post-it notes, and then proceed in
a manner analogous to that for Mad/Sad/Glad.

3.12 5Ls

The 5Ls game [57] handles both the positive and negative aspects of the past iteration
but also brings forth the continuous development. Before the game starts, the moderator
divides the poster into five categories:

• Liked – what did the team members really like about the iteration?
• Learned – what new things did the team members learn during the iteration?
• Lacked – what things could the team members have done better in the iteration?
• Longed For – what things did the team members wish for but were not present

during the iteration?
• Loathed – what things did the team members dislike in the iteration?

Again, the next steps are analogous to those of Mad/Sad/Glad.

4 Proposed Framework

Figure 2 shows the typical Scrum life cycle with collaborative games superimposed.
There are three meetings where collaborative games may occur: Product Planning,
Sprint Planning, and Sprint Review.

The purpose of Product Planning is to establish the vision of what customers wish
to build and accordingly the initial Product Backlog. Three games that can support this
phase are Cover Story, AVAX Storming, and Whole Product. Cover Story enables
Scrum teams to understand (1) the customer’s vision of the system to be developed,
(2) the customers’ imagination of success, and (3) how the system will create business
value.

In turn, Whole Product discovers features at a very high level and categorizes them
into four main categories. Features belonging to the two first categories should be
implemented first. Lastly, AVAX Storming identifies functional requirements and
categorizes each as either needed or desired.

Before the start of each Sprint two consecutive meetings are held. In the first,
stakeholders meet to refine and re-prioritize the Product, and to choose goals for the
next iteration, usually driven by highest business value [38]. In the second meeting, the
team and Product Owner meet to consider how to achieve the goals, and to create a
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Sprint Backlog. The team asks enough questions that they can break down user stories
of the product backlog into the more detailed tasks of the sprint backlog.

The essential game to prioritize the Product Backlog enough for the next Sprint is
Buy-a-Feature. It identifies the customer’s highest‐priority features that can be com-
pleted within the Sprint period. The game also helps several customer representatives
reach a consensus if they have conflicting interests. Likewise, How-Now-Wow Matrix
aims at selecting the most valuable features as a group. On the other hand, Agile Game
Incubator let the Scrum Team understand complex and unclear requirements.

The Sprint Review is held to inspect the Increment and to adapt the Product
Backlog if needed. Typically, after the team demonstrates new features to the Product
Owner or to the business stakeholders, all attendees collaborate on what could be done
to deliver more business value to the customer. Two games – Speedboat and Prune the
Product Tree – may be deploy to elicit the feedback and foster collaboration. Both
games give the team the opportunity to identify those features that are simply not
meeting customer needs. Speedboat solely focuses on features that need to be
addressed, while Prune the Product Tree additionally provides customers with a way to
indicate the directions in which to evolve the system. By observing how customers
shape the tree’s growth, the team has the opportunity to refine the requirements to
ensure they maintain cohesion with the business.

At the end of each sprint, the team conducts a retrospective to look back at events
that already have taken place, discuss what went right and wrong and decide how to
improve these items for the next sprint [57]. We adopted the following games to
facilitate this meeting: Sailboat, Starfish, Mad/Sad/Glad, Mood++, 5L’s.

Fig. 2. Scrum life cycle with collaborative games superimposed [60].
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5 Evaluation and Results

5.1 Food Processing Company

The evaluation was made on two projects carried out by the same Scrum team, but for
different customers. The customers were other departments within the company.
The projects were about developing Workflow Management System. Typically, 8
people attended each game session. Among them there were 3 customers, product
owner, scrum master and 3 developers.

After each game session, we issued a questionnaire. The attendances were asked to
indicate their level of agreement with statements about game-playing activity. The
responses were on a Likert scale of: 1 – Strongly disagree; 2 – Disagree; 3 – Neutral;

Table 1. Summary of questionnaire responses (food processing company).

Rating scale:
1 – Strongly
disagree
2 – Disagree
3 – Neutral
4 – Agree
5 – Strongly
agree

Cover
Story

Agile
Game
Incubator

AVAX
Storming

Buy a
Feature

How-
Now-
Wow
Matrix

Speedboat Prune
the
Product
Tree

Whole
Product

The game
produces
better results
than the
standard
approach

3.5 3.9 4.2 4.0 3.5 4.3 3.9 3.6

The game
makes
participants
more willing
to attend the
meeting

4.3 4.0 4.0 4.0 4.0 4.2 4.0 4.0

The game
fosters
participants’
creativity

2.7 2.9 3.4 3.4 3.0 3.5 2.9 2.4

The game
fosters
participants’
commitment

3.7 3.7 4.2 4.3 4.0 4.4 3.9 3.7

The game is
easy to
understand

4.0 3.6 4.4 4.4 3.9 4.5 4.1 4.0

All facets
together

3.6 3.6 4.0 4.0 3.7 4.2 3.8 3.5
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4 – Agree; 5 – Strongly Agree. Table 1 presents average values for each game and
statement across both projects and all attendances. The corresponding standard devi-
ation was always less than 1.

At the end of the survey, the attendances were also invited to specify any additional
remarks. Several of them reported a high level of enjoyment when using the games,
while those who represented the customer side reported that the games were useful and
motivated them to contribute to requirements gathering.

Generally all games were evaluated positively, because they achieved the average
score between 3.5 and 4.2. The only issue that was not appreciated was the impact on
creativity, since four games obtained score below the baseline (neutral). This can be
explained by the fact that both projects were designed for internal customers, so the
business needs were well known and the requirements gathering process did not require
much creative thinking. In addition, the implemented software was a standard Work-
flow Management System and was not expected to provide any innovative features. On
the contrary, willingness to attend the meeting was significantly stimulated by every
game.

Whole Product, Cover Story and Agile Game Incubator performed the worst, but
still above the baseline. Again, the internal customer factor probably prevented Cover
Story to demonstrate its full power. In turn, Agile Game Incubator was the most
difficult to understand. Indeed, it required the attendances to create their own game to
communicate a complex problem. How-Now-Wow Matrix also performed below
expectations, probably due to a lack of innovative features in the system.

Prune the Product Tree was considered a bit childish and its output was not per-
ceived as meaningful even though it obtained quite high scores in all facets except
creativity. On the other hand, 3 top rated games were Speedboat, AVAX Storming, and
Buy-a-Feature. Each of them generated very tangible output that was considered
valuable by the attendances.

Note, that some games are substitutes for others, e.g. Speedboat is a substitute for
Prune the Product Tree. The attendances preferred AVAX Storming over Whole
Product, Buy-a-Feature over How-Now-Wow Matrix, and Speedboat over Prune the
Product Tree.

5.2 Intel Technology Poland

The evaluation (for details look at [57]) was conducted by 3 teams, which are char-
acterized in Table 3. We collaborated with the Scrum Master to properly implement the
games into the teams. After evaluation in the first company, we reflected that our
question set needed to be refined, since it did not captured all essential aspects of game
sessions. The new question set is presented in Table 2. For each question, we first took
the average per retrospective session, then based on these averages we took the average
per team, and finally per game. All games except Mad/Sad/Glad were evaluated pos-
itively with respect to all categories. Even if they hardly scored above 3 for one
category, they scored around 4 for other categories.

The Sailboat Game. Although the attendances agreed that Sailboat produces better
results than the standard approach, they believed it should not be used too often due to
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three reasons. Firstly, it would be boring to consider the vision and risks every time
because they hardly change over the life cycle of a project. Secondly, using a sailboat
as a metaphor was too abstract for some attendances, so the game was quite difficult to
play. Finally, the attendances claimed that the discussion was not effective on
improving the teamwork and the process. In contrast, they were satisfied that the game
fostered their participation and built a friendly environment where they were able to
express and discuss their frustrations [57].

Table 2. Summary of questionnaire responses (Intel Technology Poland).

Rating scale:
1 – Strongly disagree
2 – Disagree
3 – Neutral
4 – Agree
5 – Strongly agree

Sailboat Starfish Mad/Sad/Glad Mood++ 5L’s

The game produces better
results than the standard
approach

4.0 4.0 3.0 3.7 4.0

The game should be
implemented permanently
instead of the standard
approach

3.0 4.3 3.2 3.4 4.0

The game may be considered
as complementary to the
standard approach

3.5 3.6 4.2 4.0 4.2

The game fosters participants’
creativity

3.3 3.7 3.7 3.9 4.0

The game fosters participants’
involvement

3.8 4.1 3.2 3.9 4.4

The game improves
participants’ communication

3.5 3.1 2.3 3.7 4.2

The game is easy to
understand and play

3.2 4.0 4.2 4.1 4.0

All facets together 3.5 3.8 3.4 3.8 4.1

Table 3. Participating teams.

Team Description

T1, 9
people

The team had worked on the project for 18 months, when we started our
research. Team members had typically 2 years of Scrum development
experience

T2, 3
people

The team had just joined a new project, but all team members had over 3 years
of experience with Scrum

T3, 8
people

The team had worked on the project for 7 months. All team members had over
3 years of experience with Scrum
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The Starfish Game. Starfish functioned well in all categories but “communication
among team members”, which was not affected. Since the game covers all topics of
traditional retrospective and fosters attendances’ involvement at the same time, the
attendances favored the substitution of the game for the standard approach. They also
recognized that the game was effective in helping them to understand each other
perceived value on the way they worked [57].

Mad/Sad/Glad and Mood++. Mad/Sad/Glad was perceived as the easiest to under-
stand and play, even though it performed the worst overall. In particular, its influence
on communication between team members has received negative rate. The cause was
likely that the game is too simple and does not cover all topics that are usually
discussed during a retrospective. Nonetheless, after improving the game with two new
categories, the communication aspect was substantially enhanced, while the new ver-
sion performed as well as the Starfish game [57].

The 5L’s Game. Overall, 5L’s received high rate in each category and surpassed all
other games. When compared to Starfish and Mood++, it also covers all aspects of the
Retrospective, but was perceived as excellent especially in improving attendances’
communication. The other strength of the game is that the attendances’ involvement
was boosted [57].

6 Related Work

Gelperin [21] defined six collaborative games that support requirements understanding
by improving communication and cooperation between customers and developers. He
also defined a mapping system to help developers choose the best game to play in any
situation. His games could be used complementary to the games used in our framework
during Sprint Planning.

Trujillo et al. [69] proposed a game-based workshop (ActiveAction) used as an
alternative for the software project’s Inception phase. ActiveAction combines classical
and game-based techniques to foster stakeholders’ involvement and a collaborative
identification of objectives, constraints and risks.

Ghanbari et al. [22] proposed a new approach for gathering requirements from
distributed software stakeholders. Their approach employs two collaborative games
(Prune the Product Tree and Buy-a-Feature) provided by a web-based tool designed by
Hohmann [29].

Besides, considerable research has been directed at adopting collaborative games to
support agile developers. Przybyłek and Olszewski [56] proposed an extension to Open
Kanban, which contains 12 collaborative games that help inexperienced teams better
understand the principles of Kanban. Ahmad et al. [3] highlighted that collaborative
learning and Kanban board play important role in software engineering students
learning and professional skills gaining. In turn, Derby and Larsen [17], Gonçalves and
Linders [23], Caroli and Caetano [9], and Krivitsky [37] presented collaborative games
that can be used to facilitate the Sprint Retrospective. In this study, we evaluated some
of these games.
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On the other hand, numerous creativity fostering techniques have been proposed to
improve the quality of requirements deliverables and to increase customer satisfaction
with the final product. The most popular ones are probably brainstorming and Joint
Application Development [10]. More recently, Maiden et al. [44] proposed RESCUE, a
scenario-driven requirements engineering process that includes workshops that inte-
grate creativity techniques with different types of use case and system context mod-
eling. The process was successful applied to encourage creative thinking about
requirements for an air traffic control system [43].

Mich et al. [47] developed and evaluated EPMcreate – a creativity enhancement
technique that is based on the Elementary Pragmatic Model. EPMcreate can be applied
in any situation in which ideas need to be generated, e.g., at any time one might apply
brainstorming [48]. The feasibility of applying EPMcreate to idea generation in
requirements gathering was established by two experiments. EPMcreate demonstrated
to be very effective in finding requirements that had not been known to the managers of
the projects involved. Moreover, EPMcreate proved to generate more ideas and, in
particular, more useful ideas than the familiar brainstorming [47]. Furthermore, Mich
et al. [48] showed that EPMcreate is also effective when used by individuals.

Sakhnini et al. [66] proposed POEPMcreate, which is an optimization of EPMcreate
that requires fewer steps than EPMcreate. The effectiveness of POEPMcreate was
demonstrated in two controlled experiments by comparing it to both brainstorming and
EPMcreate. The results indicate that POEPMcreate is more effective, by the quantity and
quality of the ideas generated, than EPMcreate, which is, in turn, more effective than
brainstorming.

Karlsen et al. [36] integrated ART-SCENE, a tool designed to discover more
complete requirements with scenarios, with combinFormation, a tool that supports
people in creating new ideas while finding and collecting information. As pointed out
by the authors [36], their approach was designed to support individual creativity.

Hollis and Maiden [30] extended Ambler’s agile process with three creativity
techniques: brainstorming, Partners in Creative Learning, and a new technique inspired
by Hall-of-Fame. The evaluation shows that requirements generated from the extended
process were rated more novel then requirements in the original product backlog.

Svensson and Taghavianfar [67] evaluated four different creativity techniques,
namely Hall of Fame, Constraint Removal, Brainstorming, and Idea Box, using cre-
ativity workshops. The creativity workshops followed the structure and the design of
the creativity workshops in RESCUE [44]. The results indicate that Brainstorming can
generate by far the most ideas, while Hall of Fame generates most creative ideas. Idea
Box generates the least number of ideas, and the least number of creative ideas. Finally,
Hall of Fame is the technique that generates the most practical ideas [67] companies
were open to new ideas and willing to deploy our framework in practice.

7 Summary

This paper reports on two Action Research projects carried out in two different com-
panies to explore the ways in which collaborative games could benefit Scrum teams.
Collaborative games represent a powerful tool in improving interactions among the
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development team and between the team and the customer. Their social and enter-
taining aspects provide an alternative to traditional Scrum meetings. The received
feedbacks obtained through questionnaires show that the adopted games improved
participants’ communication, involvement, and creativity; make participants more
willing to attend Scrum meetings; and produce better results than the standard
approach. Moreover, the participated teams intended to continue playing the proposed
games after the project finished. We also learnt that the issues that teams deals with
may be different in each Sprint and project, so the Scrum Master should have a set of
possible games to be able to pick the most effective one depending on the situation at
hand.

As future work, we will continue implementing collaborative games in other
companies. Moreover, we will try to integrate collaborative games with other agile
methods. We also plan to add more games to saturate each Scrum meeting in a
balanced way. Furthermore, we want to develop a digital version of some games using
the framework presented by Przybyłek and Kowalski [58]. Finally, we want to study
the effect of collaborative games on social aspects of software development in a
controlled experiment with settings similar to [59].
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