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Summary & Learning goals

The students are introduced to the 
concept of collaborative games and 
how they can be designed. The 
recommendations for design are
described through the use of 
gameplay design patterns and a 
design space describing the design of 
collaborative games also in terms of 
gameplay design patterns.

Learning goals:
• recognize collaborative games
• describe lessons and pitfalls when 

designing collaborative games
• describe the concept gameplay 

design patterns and its use for 
design and analysis of collaborative 
games
• recognize design space as a 

concept
• describe how the CoCe design 

space can be used for design of 
collaborative games
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Traditional Game Categories

• Traditionally 2 categories of games
• Competitive
• Players form strategies that directly oppose the other players
• Many (most) traditional board games
• Chess, Checkers,…

• Cooperative
• Two or more players have interests that are neither completely opposed nor 

completely the same
• Working together can be a win-win situation
• Includes some kind of bargaining, benefits need not be equal to participating 

players



Collaborative Games

• A third category
• All the participants work together as a team towards a shared goal
• If the team wins or loses, everyone wins or loses
• All the members of the team share the same interests and beliefs

• Collaboration vs Cooperation
• Cooperative players can have different goals and payoffs
• Collaborative players have the same goal and share rewards and penalties



Identifying 
Collaborative Game 
Features
• How can we find features that work 

well in collaborative games?

• Digital games complex

• Study board games instead

• Lord of the Rings



Example - Lord of the Rings

• In focus for Zagal et al’s study
• Reiner Knizia

”People say, you can’t play with each other—you have to play against each other, 
otherwise there’s nothing to do. Of course, that’s not true. I actually believe that 
playing with each other and really facing a common opponent in the game makes a 
much richer playing experience. My challenge was to create an atmosphere in the 
game that pushed people together and made them naturally want to stay together. 
. . . The players realize after the first few turns that they get hit so quickly with so 
many bad things that if they want to just go off by themselves they have no hope. 
(Reiner Knizia, in Glenn, 2002)”



Lessons Learned

• Lesson 1: To highlight problems of competitiveness, a collaborative 
game should introduce a tension between perceived individual utility 
and team utility

• Lesson 2: To further highlight problems of competitiveness, individual 
players should be allowed to make decisions and take actions without 
the consent of the team.

Zagal, J. P., Rick, J., & Hsi, I. (2006). Collaborative games: Lessons learned from board games. Simulation & Gaming, 37(1), 24-40. 



Lessons Learned

• Lesson 3: Players must be able to trace payoffs back to their 
decisions.

• Lesson 4: To encourage team members to make selfless decisions, a 
collaborative game should bestow different abilities or responsibilities 
upon the players.

Zagal, J. P., Rick, J., & Hsi, I. (2006). Collaborative games: Lessons learned from board games. Simulation & Gaming, 37(1), 24-40. 



Challenges

• Pitfall 1: To avoid the game degenerating into one player making the 
decisions for the team, collaborative games have to provide a sufficient 
rationale for collaboration.

• Pitfall 2: For a game to be engaging, players need to care about the 
outcome and that outcome should have a satisfying result.

• Pitfall 3: For a collaborative game to be enjoyable multiple times, the 
experience needs to be different each time and the presented challenge 
needs to evolve.

Zagal, J. P., Rick, J., & Hsi, I. (2006). Collaborative games: Lessons learned from board games. Simulation & Gaming, 37(1), 24-40. 



Designing Collaborative Games

• Zagal et al deliver high-level guidance
• Good to keep in mind – how to realize?
• E.g., solitaire play can be avoided by giving the players different abilities
• Players should decide themselves but facilitate discussion with team 

members

• More concrete guidance can be found i Gameplay Design Patterns



Design Patterns

• Before we can talk about Gameplay design patterns we need to 
explain the idea of design patterns

• A design pattern is a re-usable solution to a common design problem

• The concept was first introduced by architect Christopher Alexander 
in the 1970s

• Popularized in Software development in the 1990s



Design Patterns

• Some application areas



Design Pattern Contents

• Name: a clear and descriptive one is preferred.
• Problem Statement: describes the problem the patterns is targeting.
• When: "Context of use" is a critical component of the design pattern. 

This element helps people understand situations when the design 
pattern applies (and when it does not.)
• Solution/How: explains how to solve the problem the pattern is 

tarheting
• Rationale/Why: provides reason why the suggested patterns works.
• Examples: shows how the pattern has been successfully applied.



Example Design Pattern

• Name: Canvas Plus Palette
• Problem statement: how to design graphic editors

in a nice and efficient manner
• When: applications where the user creates and edits

visual digital contents
• How: put the canvas where the content is created in

the centre and organize controls for editing in palettes around the 
canvas
• Why: minimize the navigation between different 

views and windows. A proven and well-known solution



Why are Design Patterns Useful?

• Design patterns are proven solutions to re-ocurring problems
• General descriptions
• Need to be adapted to fit the situation

• Knowing patterns means that one can find a proven re-usable 
solution to a given problem
• Contain design knowledge

• Provides a language to talk about design
• Can be used for analysis as well as design



Gameplay Design Patterns

• Application of the design pattern idea to gameplay design
• Attempts to capture recurring game elements and their

dependencies
• Adaptable building blocks used for for analysis

and design
• Can they be useful for 

designing collaborative games?

www.gameplaydesignpatterns.org

http://www.gameplaydesignpatterns.org/


Example – Assymetric Abilities

Players, or game elements, do not all have the same actions available.
• When not all players have the same actions available, they have Asymmetric 

Abilities. This makes the game more complex in one sense, as more types of 
actions need to be considered when visualizing future game states, but also 
makes the experiences of playing the game depend on what role a player has.
• Asymmetric Abilities can also exist between the game elements under a player's 

control. In this case, the variety of actions available gives players more 
opportunities to create different tactics and increases the value of each game 
element as losing all elements that have an ability means that the ability is lost to 
the player.

Note similarity with lesson from Zagal



Designing for Co-located Collaborative Games

• Presented the 
concept collaborative game
• Presented the concept 

gameplay design pattern

• Look at how gameplay design 
patterns can be
used to form a design space
for collaborative games



Design Space

• Each potential design can be viewed as point
in a multi-dimensional space
• By creating dimensions and values that

occur on the axis we can get a description
of all potential designs

• E.g., the axis can show properties of collaborative games



The CoCe Design Space

• Four perspectives of collaborative games
where each perspective has several
dimensions
• A design space spanned by gameplay 

design patterns

• A tool for analysis and design



CoCe Design Space Overview
GAME SPACE
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The Game Components Perspective

• 3 dimensions
• Roles & Skills
• Actions
• Goals & Planning

• 28 patterns

The CoCe Design Space DIS ’21, June 28-July 2, 2021, Virtual Event, USA

GAME COMPONENTS
Roles & Skills Actions Goals & Planning

H������
N�� ���������
I������� ���������
C��������� �����
T��� ������

G��� �����
F���� ����
M�������
M����������
O�������� � �����
C������
D�������� ����� �������
A��� C������
C����������

L�����
R��������
S����� R��������
S����� R������
T����������� I����
L��������
G��������� G��� W������
F��� G��� I����������
E������
N���P����� C���������
A�����
G��� S����� P�����
A���������� ������
I������� ���������

Table 6: Overview the perspective Game Components with the three dimensions Roles &Skills, Actions, Goals & Planning, and
patterns.

AESTHETICS
Game Space Social Interaction Game Components

T������
C������ G�������
C���������� G�������

C��������������
R��������� C������������ G�������M������

Table 7: Overview the perspectiveAestheticswith the three dimensionsGame Space, Social Interaction, Game Components, and
patterns.

5 TESTING THE DESIGN SPACE
The design space can be used as both an analytic and generative
tool in several di�erent ways for both analysis and (re-)design.
For analysing and comparing games one can map out the patterns
found in the games as done in Table 8. An analysis like this does for
instance seem to indicate some similarities as follows:M����������
G���� setup along with M������� G������� mechanics are com-
mon in the Game Space perspective. Besides, T���� and A��������
are commonly used as de�ning the Roles & Skills whileM�����
G���� are utilized to design Goals & Planning in the Social Interac-
tion perspective in common in these games. Moreover, G��� I����
andM������� occur customarily as part of Actions dimension and
L����� and O�������� are regularly used for designing the Goals
& Planning dimension in the Game Components perspective. Thus,
these patterns across the related dimensions and perspectives can
be interpreted as the fundamental components found in the design
space and regarded as the basics for implementation. Even with
these several similarities it is possible to observe a variety of Aes-
thetics across the three 4in1 games. On the other hand, the table also
indicates that the Roles & Skills dimension in Game Components
is largely unexplored. Furthermore, the Roles & Skills dimension
of the Game Components perspective has been weakly explored,
and Quadropong is the only instance for applying the N�� A����
����� pattern in this dimension among other 4in1 games. Another
inference could be seen when looking at the similarities between
StringForce and Cirkva where both games are designed by utilizing
many similar patterns including A������ and F���� L���, how-
ever in StringForce Goals & Planning are shaped through T�������

P������� in which players know the current state of the game
from the P�E as such, and bombs as O�������� create T������ for
the players as an Aesthetics, whereas in Cirkva players are required
to plan their actions according to some goals that are not immedi-
ately obvious to them in the P�E so they do S��������� P�������
which creates a C����������G������� experience for the players.

The design space can also be used as a generative tool for design
and re-design. One way to do this could be to pick some patterns
from the di�erent dimensions and use them as starting points for
design. A variation of this could be to start with an inspiring col-
laborative game and take the patterns it uses as a starting point.
For instance if one wants to develop an instance of A��������
D�������� G������� and P�E that allows E������������ to
the players then looking at the patterns commonly used in e.g.,
StringForce and Quadropong might be a useful starting point. This
could lead to that one for instance decides to design the Actions
dimension based on C������������A������ for Social Interaction,
andM���������� for Game Components. Besides, for designing
the Goals & Planning dimension T������� P������� for Social
Interaction and S����� R������ or S����� R�������� can be
utilized from the Game Components perspectives.

Finally, the design design space could be used for design and
re-design. One way to do this could be to look at patterns from
the various dimensions that are missing and examine if the current
designing could be improved by using them. As an example, some
L����� of Quadropong are designed almost the same on purpose
where only their mechanics are di�erent to provide the players
with both S�������� G������� and A��������� G������� ex-
periences within the same game. A re-design of StringForce could
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The Social Interaction Perspective

• 3 dimensions
• Roles & Skills
• Actions
• Goals & Planning

• 24 patterns

DIS ’21, June 28-July 2, 2021, Virtual Event, USA Eriksson, et al.

SOCIAL INTERACTION
Roles & Skills Actions Goals & Planning

T����
F��������� R����
A������
S����� ������
S�������� ������� ���������
P������
S����� �����
R����������
C���������
P��������� ���������
E������� �������
C���������
A��������

C������������ �������
A����������� ������������� �������
S�������� P����� R��������
A�������� �������

M����� �����
C��������� �����
S��������� �����
A��������� �����
S��������� ��������
P��������� �����
T������� ��������

Table 5: Overview the perspective Social interaction with the three dimensions Roles &Skills, Actions, Goals & Planning, and
patterns.

In the Roles & Skills dimension the only pattern that has been
explored so far is N�� A��������, which can be found in Quadro-
Pong, and which provides players with new actions to be performed.
This dimension lists patterns related to things like how the skills
of the players can change (e.g. I������� A��������), how they can
be identi�ed on screen (H������) or how they can combine their
e�orts to perform actions they would otherwise not be able to do
using T��� C�����. That several of the properties/patterns have
not been explored in any 4in1 game yet indicates directions for new
possibilities indicated by the design space.

The dimension Goals & Planning lists quite a few patterns that
span the space for components dealing with possible ways to create
goals and incentives for planning within 4in1-games. A very com-
mon approach is to divide games into L�����, often with increasing
di�culty. This has been explored in several 4in1 games, e.g. Tilt,
Laser Lunacy and QuadroPong. O�������� and E������ have been
explored in several 4in1-games for instance there are walls in Tilt
that blocks the way and the basic element in Slime Attack! is to
stop invaders. To handle these the players need to set up goals and
together make up a plan. S����� R������ can be used to create a
sense of achievement when a group reaches their goal, and to reach
the goal they might need to make use of their S����� R��������.
A �rst exploration of N���P����� C��������� has been done in
Laser Lunacy where a dwarf walks around and disturbs the players’
intentions. Laser Lunacy also makes use of T����������� I����
when the players need to exchange laser re-directing blocks to �nd
a joint solution to the game. One way to design for cooperation
might be using I������� C�������� to create a situation that re-
quires the players to rethink their strategies. A group of patterns
that have been rather little explored so far are patterns related to the
use of ������, with variants like A���������� A����� and G���
S����� P�����. Accordingly, this creates room for further explo-
rations in the design space with many possibilities for future work,
where game components can be introduced that force the play-
ers to create goals and make plans. Further, patterns such as F���
G��� I����������, L�������� and G��������� G���W������
generate occasions in gameplay environments to setGoals and stage
Planning for players and o�er unexplored possibilities for design.

4.4 Aesthetics
The perspective Aesthetics is here de�ned with inspiration from the
Mechanics-Dynamics-Aesthetics (MDA) framework [37], meaning
Aesthetics are the responses evoked in the player. The patterns in
aesthetics are a result of the mechanical patterns implemented, and
which dynamics that have occurred, meaning what users do when
they use the system. The player responses can either be as emo-
tional responses such as T������ or behavioural responses such
as e.g. R��������� C������������. The perspective is spanned
by gameplay design patterns related to the dimensions Game space,
Social interaction, Game components, see Table 7.

Through playtests of various games (e.g. Quadropong, String-
force), we have studied how those games which allow players to
become skillful in repeatedly succeeding with challenges posed by
the game allow players to develop G������� M������ in them.
This is a consequence of that the game provides new challenges,
learning opportunities, or experiences when played again. By using
the three levels of collaborative interaction from Activity Theory
(AT) [2, 24] as a frame of reference (coordination, cooperation and
re�ective communication), di�erent types of collaborative interac-
tion that children engaged in when playing co-located collaborative
games have been studied in StringForce, Subventure and a non-
digital collaborative board game, Forbidden Island. The results show
that the children indeed can be engaged in coordination and co-
operation activities in all three games. However, engagement in
the highest level of collaboration, R��������� C������������, is
scarce, and appeared only in the traditional board game [5]. Further-
more, having di�erent Roles and Skills in performing the Actions
enhance the sense of C�������������� amongst the players in
accomplishing their Goals which also aligns with the �ndings by
El-Nasr et al. [65] for cooperative gameplay design patterns.

Through playtests, we can conclude that some of the games of-
fer the players C���������� G������� (Quadropong and Laser
Lunacy) in that players experience the gameplay as di�cult or
challenging their abilities and skills. However, we have not yet
explored C������ G������� where planning or performing ac-
tions is complex, or understanding the consequences of actions
are.
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Case Study:
Co-located Collaborative 
4in1 Activities

• A 4in1 activity is defined as an 
application involving 4 
participants that play out on 4 
tablets coupled together to form 
one large display

• Can function as a low-cost 
tabletop solution

Barendregt, W., Börjesson, P., Eriksson, E., & Torgersson, O. 
(2017). StringForce: A Forced Collaborative Interaction 
Game for Special Education. In Proceedings of the 2017 
Conference on Interaction Design and Children (IDC '17). 



Designing 
Collaborative 
4in1 Games
 

Games where a team win or loose 
together

All members needed 

Need to plan and perform as a team

Suitable for designing for collaboration

Quite a few 4in1 examples 



Collaborative 
4in1 Games

Inspiration for 
CoCe



StringForce
Symmetric forced 
interaction



StringForce Analysis

• Structural analysis made through inspection of the game
• Collaborative Actions
• Mutual Goals
• Attention Demanding Gameplay
• Social Interaction
• Social Skills

• Contributes to collaboration



More Games



Why is CoCe Useful

• CoCe captures design knowledge about co-located collaborative 
games
• The different perspectives and dimensions present patterns that can 

be useful
• There are houndreds of patterns so starting points are relevant

• Complements ideas like those from Zagal with suggestions for 
concrete patterns to use
• Also a tool for analysis



Design & Development Approach 

GAMEPLAY 
DESIGN PATTERNS

EXPLORATION SELECTION DESIGN



Summary

• Traditionally competitive and cooperative games
• Third category collaborative games
• Win and lose as a team
• Looked at lessons and pitfalls
• Design patterns
• Gameplay design patterns
• CoCe design space

• Analysis and design

• 4in1 example game
• Endless possibilities
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