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Executive summary

This document offers théinal game design deliverablef the C2Learn project. It builds on
the method and game patterns identified in the first game design deliverable (D4.1.1) and
fuses input from work on the C2Learn tg (WP2), learning design (WP2), C2Learn
computational tools (WP3 and WP4) and the C2Learn pedagogical practice (WP5).

The document introduces the role of game and play activities within the C2Learn environment
(identified as C2Space), describes theigiesprocess followed and concludes with the
descriptions of a number of detailatigital game descriptions (4 game activities) and playful
activities (2 play activities) and their links to the overarching C2Lgameful social
environment(C2Space). Bothe C2Learn theory and pedagogical practice is realized through
the palette of games and tools described herein. Furthermore, the available C2Learn
technology is supported under each game and digital tool designed.

1 INTRODUCTION

This deliverable describehd design process followed for materializing the C2Leligital

gamesand C2Learwligital play activities within the overall C2Learn environment. Towards

GKIFIG SYRSI@2dzN) 6S gAff olasS 2dz2NJ RSaidya 2y |yR
ofthe/ H[ SFNY ! LIINRI OKY O2KSaAz2zy |IyR O2yaAraitaSyoe
C2Learn integration deliverable

1.1 GAME DESIGN WITHINEH DIGITAL C2SPACE

The digital C2Space as described in@2é.earn Integration deliveraldentains a number of
C2Learn geects of playfulness framing game design within the C2Learn pedagogical practice
and the learning design. This deliverable focuses solely ordigiized components of
C2Learn playfulness (see Fig.1)

Summarizing the design decisions and contributionshisf document with respect to the
overall C2Learn structure (Fig. 1) we mainly focus on the C2Quest experiences and in particular
on the C2Games experienethrough a number of 4 dissimilar games designed for fostering
human creativity based on differenjame design patterns (4Scribes, Constellations,
Iconoscope and Alive Maps). In addition we put an emphasis on the C2Fun experiences by
describing the design and use of two authoring tools (Creative Stories and C2Create) and we
also touch upon the C2Assiata describing their role in the overall C2Space as they form a
vital component of all C2Games designed.

Please note that the C2Explorations experience is loosely connected to digital spaces and
mainly realized through the combination of C2Space, C2QarastC2Assistant experiences
and, thereby, not directly investigated in detail in this deliverable.
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CSpace
A playful space Th I . "
FTT 2N e overall €. earn environment:
. a gamefulsocial networking environment
az20AI f gt f} ao
X1 e gy R\ | CEREEE
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Play CFun -
CGames Other plavil Creativity
Games a;irvri)ti?gu Assistants
WDl YS Wt f | & Play
X8 KAOK CAssistants
enhanced through Creativity Assistants
0KS dz 'Play’

Figurel - The C2Learn approach viewed as a C2Space and its subcomponents as
derived from the C2Learn Integration deliverable. This deliverable focuses on
C2Space, C2Games, C2Fun apdsSistants (indicated with green colour).

1.2 STRUCTURE OF THE DRENT

Section 2 reviews the literature on games for creativity that inspired and initiated tine ga
C2Learn game design proceSsction 3 describes the general game design process principles
followed in C2Learn using a game example as a guide for that pr&ees®n 4 describes the
generl C2Space Environment, while sectioteScribegshe componens that span across all
C2Experience activities and how these componeantscreated Finally, ections 6, 7, 8 and 9
describe the four C2Game activities designedcriip8s, Constellations, Alive Maps and
Iconoscope, respectively). For each of the games presented in this document (Seejons 6
the following information is provided:

1 Game Design desption.

1 Further detailed descriptions guiding the implementation of the game.

1 The game within pedagogical practiceefagogical orabstrations in C2Learn
practice)asdescribedn the C2Learn Integration deliverablgction 3.2.1

1 The game realized as@2Experience with respect to the key elements of C2Learn
pedagogical practice and learning design dascribedin the CZ.earn Integration
deliverable, Section 4.5.1

1 The use of C2Learn computational tools from the game

1 The gameful connectioof the gamen terms of feedback to playeend the C2Space

After all C2Games are describeBiction 10 outlines the two supporting tools, or C2Fun

activities, (C2Create and Creative Stories) by describing the applications and procedures of

how players can create andodify the common elements of the C2Spa¢eK S RSt A OSNI 6t S
main conclusions are summarized in Section 11.
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2 BACKGROUND: GAMESRFOREATIVITY

In this section we discuss the multiple games that inspired the C2Experiences, described in
Sections 5, 6, 7, 8nd 9 of this deliverable. The rationale for the choice of games, detailed
descriptions of them, their genre types and their specific mapping to the C2Learn theory is
provided in the revised (interim) D4.1.1 deliverable.

In the early stages of the game dgs process, a multitude of games and game patt¢Bjsrk
2003 were analysed and explored on their effectiveness in fosteringreativity (see
deliverable D2.3.1) between the groups of players. Some particular games stood out,
specifically games withitime storymaking and construction genre (see Table 1).

Game
Once Upon a Time

Inspired Mechanics  Theory

Story Making - Players narrate story; - CoCreative Thinking

(Atlas Games, 1994)

- Secret Ending;

- Cards as Stimuli;
- Semantic Stimuli;
- Disruption through
playerinterruption.

(Al and A2);
- Social Engagement.

Fiasco (Bully Pulpit
Games, 2009)

Roleplaying story
making

- The Tilt disruption;

- Players roleplay one
character;

- Stochastic premise
assignment (rolling
dice).

- CoCreative Thiking
(A1 and A2);
- Social Engagement.

Microscope (Lame
Mage Productions,
2011)

Roleplaying story
making

- Top-down story
telling approach;

- Flexible timeline;

- Light & Dark tonality;
- Story Palettes;

- No Competitive

- CoCreative Thinking
(A1 and A2);

- Social Engagement;
- Wider Picture of
Change.

Lab, 2012)

Elements.
w2 NE Qa { G2 Storymaking - Diagrammatic - CoCreative Thinking
OwWw2NE hQ/ 2 Stimuli; (Al and A2);
- Turn taking story - Social Engagement.
narration.
Dixit (Libellud, 2009) Mix between story - Abstract - CoCreative Thinking
making, subterfuge diagrammatic stimuli (Al and A2);
and bluffing. with multiple - Social Engagement.
interpretations;
- The ambiguity
scoring system.
Creatorverse (Linden Construction - Geometrybased - CoCreative Thinking

diagrammatic creation
tool;

- Shared Space for
creations.

(Al and A2);

- Social Engagement;
- Wider Picture of
Change.

Tablel - Inspired Patterns of Creativity from Existing Games
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3 DESIGN PROCESS

This section outlines the general game design process followed in C2Learn (section 3.1),
describes iterative game design principles adopted in the project (section 3.2) and uses the
design of thedScribegiame as a guide through the process.

3.1 ITERATIVE DESIGRACESS

The task of game design in the C2Learn project has been conducted in an iterative manner

and in dialog with the multidisciplinary consortium of the projelterative designis a

commonly used and recommended (see, e.g. Wenzler, 2009) developmetitoane

Prototypes constitute important thinkintpols for game development and game research

alike (M. P. Eladhari & Ollila, 2012). Prototypes are generally first produced in paper format

(i.e. paper prototypes) followed by software/digital prototypes inelaiterations of the

RSaAayd ! OO2NRAY3 (G2 {ItSY YR BAYYSNXYIY OHANAM
and played again, allowing the designer or design team to base decisions on the successive
iterations or versions of the game. Iterative desig a cyclic process that alternates between

prototyping, playd SAa G Ay 3 S@lFfdzt GA2yT YR NBFTAYSYSyildé

3.2 ITERATIVE GAME DB$MBORK IN C2LEARN

The iterative game design process in C2Learn was initiated by a two day long participatory
game design workshop tehich UoM invited representatives from the partners of C2Learn in
February 2013 (M4). In the workshop it became clear that it was necessary to map out what
constraints for the design would be most beneficial to use in the project with respect to how

to redize different theories of careativity within the C2Learn pedagogical practice given the
various technological innovations offered by the C2Learn computational tools within the
available game development resources. The workshop was followed by a pensidtang of

mainly three activitiesmapping of game design patterr(8jork, 2003) to theories of €o
creativity developed in the projeatlesign prototypingand devising of the possibility space of

the desigr(see Fig. 26 in the revised version of D4, .hich was presented to the partners.

At the C2Learn summer school organized by EA the same year in Crete the designers were
able to discuss the ideas of the different game design patterns for creativity with teaéters.

the summer school in July 201BA further worked on types of game design scenarios for the
game designln September 2013, through a series of iterative design processes via dialogue
with C2Learn partners, C2Learn theory concepts were mapped successfully to Game Design
Patterns (see Tad 1 in the revised version of D4.1.1). The patterrStofytelling Combining

and Constructionvere recognized as especially promising for the C2Learn $ifitis.these
guidelines, along with preliminary specifications of classroom practice a new rdugaine
prototyping commenced.

In addition to achieving the main goals of fosteringceeativity (as summarized in the
I H[ SINY AYyGSaNI A2y RSEAGSNIof SO GKS F2ff 20647
were taken into account:

I.  Games should be gsible to be mapped to any curriculum content;
IIl.  Games shoultde possible to be played within 45 minutes;
lll.  Games should be replayable and extendable;
IV.  Games shouldppealto players of age grougsetween10 to 22 years, and
V. Games should be sufficiently simfite teachers to use as part of their pedagogical
practice onco-creativity.

Version: 10, 25" May 2014 DRAFT Page| 12



ClLearn (FP:818480) Game Design D4.1.2 May 2014

In addition, it was necessary to consider, that in order to fostdéiviag dialogic spacas
describedby Chappelbnd Craft(2011), it would be necessary to incorporatelay modality

that allowed players to talk, and not be confined to their own screens in a computer lab. The
modality of using tablets as target platform had proved useful in previous project SGI had
partaken in, and hence, tablets weagreed upon by the partmg asthe target platform.

3.3 DESIGN PROCESS EXAMMRN EARLY PROTRPHOF 4SCRIBES

The first design pattern approached was storytelling, in the form of adopting proven
successful methods from analog story making games (as described in section 2.3.1 in the
revised version of D4.1.1) in the prototypes constructed.

In the designs of the story making prototypes we used symbolic images suchBtasyiCubes

(w2 NE h 2008 yagdzvbldised a similar way of generating the initial setting for a game

as inFissco(Bully Pulpit Games, 2009nspired byOnce Upon a Tim@Atlas Games, 2004)

L F@SNB KIFI@S || aKFEyRé 2F O NRa (Kl WwedalsoSe OFy d
YIS dzaS 2F (GKS y2iiA2y aMicoscopfamcMageddductions, a R NJ £
2011)to add more dramatic tension as well as use the dynamic way a story is built on the

playing surface/board.

We then devised a deck of cards as the play tokens. The deck was reiterated several times in

order to present a balance of chatars, events, objects, and actions that may be used across

games. When creating the deck we took into account common game elements from games

presented in section 2.1.3 in the revised D.4.1.1 along with inspiration from basic components

from narrative th& NBE X Y2a0Gt& FNBY t NBLILIQA Prapp,NBIK2f 238 21
/' YoStftQa ¢KS | SNBP Y Gamfbellmprtd@Xzit yR C2O8HQ% oo
situations . Polti,1917).

In the most promising paper prototype, 4Scribes, three to five plageeated a story
collaboratively whilesecretly steeringit towards their own personal secret ending. The
winner was decided among through voting at the end of the game about which ending made
most sense for the full story.

3.3.1 AD-HOC PLAYTEST

4Scribes underyy T SI-MZ @¢ Gk Raita oad td 9fFRKFENAR 39 hif
November 2013. These tests are typically the first to be conducted, ensuring that as much as
LI2aadaAofsS 3I3StGa WNAIKGQ 0SF2NB (GKS g2N]s2F LKL 2
started.

Five playtest sessions were conducted with three to five players in each session. Of these,
three sessions were conducted on Malta by UoM, and two in Greece by EA. The same
procedure was followed in all tests, though small changes to the gales as those were
introduced between each of the sessions. In those cases where we had fewer than three play
testers, the designers stepped in as players. In total, the game was played by 10 players, 3 of
which were female and 6 of which were Greek resid (the other 4 being residents of Malta).
Their median age was 37.5. All participants except one had experience playing board games,
and all participants had experience of playing digital games.
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The objective of the platests performed was to assedset creative output of players using
the Elements of the C2Space, in the form of a card deck.

‘Eq

Figure2 - Ad-hoc playtests of a paper prototype of 4Scribes.

In the following section, this play test is presented in some detabyder to illustrate the
design process. The designs of the other games presented in this document have undergone
similar procedures.

3.3.2 PLAYTEST PROCEDURE

Players were first briefly introduced to the key concepts of 4Scribes, explaining the concept
of the premise, the elements of the game (as playing cards) and the objective of the game.
Figure 2 shows players in the process of playing the prototype. Although not much time was
spent on the explanation phase, as we believed that players would understanamicet

more thoroughly while playing. During play we paid close attention to instances where players
would have new ideas about improving the game itself, if players felt excited, confused or
bored and instances where they would want to add their own dueainput to the current
game session.

tfF@SNARE ¢6SNB GKSy FalSR (G2 aGKAY] I f2dzRé RdzNR )
finished we allowed players to digest the events and discuss the game between themselves,

for a few minutes. Following thihé¢ players were asked as a group questions about their

experience playing the game, when they felt confused, what they disliked / liked most about

the game, ideas for making it more interesting and finally to specify how much and what type

of creative inptithey had while playing the game. Following this each player was given a

survey with similar questions.

DA@PSY GKS fAYAGSR ydzYoSNJ 2F LXIF&@SNAR IyR (GKS St
can only be seen as illustrations and indications, berengenerally of an encouraging nature,

as shown in the following two quotes. The responses were given when asked about players

giving creative input during the play test:

1 "Absolutely. It felt impossible to me not to have considerable creative input, given
that each "action" | made was literally crafted by mePlayer P.

1 6.84d / NBFGAGS AyLdzi 61 & RS&Ediggoibdldww LINBESY
gAlGK S| fayeOD. NR £

73.3.3 OBSERVATION REGARDABSTRACTION LEWQWELELEMENTS

In the playtest of 4Scribes conducted by UoM on Malta, we paid attention to those instances
where players' creativity seemed hampered, in that they did not know what to do, or that the
affordances given in at a particular time did not help them to come up with ideas wrtdo
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progress the story. With regards to the cards (creative stimuli) given to players, we made
observations that led us to change both (1) what mix of cards players got on their hand at the
beginning of playand (2) the deck of cards. (In the C2Spagéalienvironment these game
entities are called&Elementsrather than cardg;, see Section 4).

In the first play tests players were not given cards that were divided between a fixed number
of character cards and event cards one session players had,lleatively, more character
cards than they had event cards, and in another, there were fewer figure cards. In the first
instance, it became problematic to introduce too many characters to a story. The story
seemed incoherent, and players hesitateld. the latter case, several stories were produced

(as a result of an event card after an event card) but not focused on certain characters, which
added a sense of abstraction in the play. In the later play tests, we gave each player a fixed
(and more balanced)es of character and event cards. The result of that was that the
storytelling process seemed to flow easier. A potentially interesting observation was that
players tended to start the first round of cards by introducing their character card, and then
tended to focus the stories on “their' character while driving the story to theiffprenulated,
individual goal. This was not uniformly applied, but was still observed as a tendency. The
nature of the play did not shift over to role playing in that playete@through the character
when narrating, but there was a clear shift of focus. It seemed to help players with structuring
to have both a secret ending to strive for and a character in the story advocating toward the
formulated secret goal.

On several oasions players hesitated when they were to use numbered cards with only a
single word in them, noting that it was too abstract to them. We also noted that the cards
with images on them seem to sparkle more ideas, in comparison to those cards that did not
have images on them. Players stated that they liked the myth cards better because they had
illustrations.

For the character cards, the feedback from players was quite the opposite: they were too
concrete. The first naming of the cards used the traditiarzatl deck names for them, such

4 aYAYy3IE YR avdzsSSyéod ¢KAa gl ax Ay G2 a
settings became those of royal courts. Another observation was that all players did not take
the colours(in later iterations thes became elements fire, wind, earth and water) into
accountg they were too busy understanding other, to their mind, more important rules. Only
when they were in a creative ruwas the colour taken into account. We saw this as an
indication that thecoloursare useful as a creative input, but that their introduction can come
later along the process of playing the game.

To us, it seemed as it was crucial for the play experience to have the elements used as external
stimuli to be at the 'right' level of atraction: concrete enough to give stimuli, but abstract
enough to allow for the own creative input.

In order to find an appropriate level of abstraction we iteratively changed the elements in
between playtest sessions as informed by our participants. Témults of these iterationg

and additional iterations while further developing the other games that are part of the
C2Space are visible in the section outlining thieementsused the C2Space.

73.3.4 OBSERVATION REGARDASPECTS OF COLIIMSOVE STORY
CREATDN
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In the playtests conducted by EA in Greece with teachers, special attention was paid to the
narrative cocreative aspects of the prototype. It was observed that players gradually, along
with playing, forgot the initial theme and setting of the gamesses. Instead, players got
carried away and created stories that albeit interesting, sometimes were extravagant and with
a low degree of coherence.

For the digital prototype we took these suggestions to heart, where the chosen premise is
clearly visible ®all times during playOther observations from the EA team sparkled ideas on
how to experiment with timdines in the narration by using the visual space of how the
elements are placed. Such observations were used in later prototypes, and are cleébldy vis
in the gameConstellationgsee section 7). Another fruitful observation was in what manners

it might be possible to use rofglay and other perspectives within the 4Scribes game. This
feedback was taken to heart in the design of the 4Scribes Royin@laariety (see section
6.4.4).

23.3.4.1 CURRENT AND FUTURESIBEN PROCESS

The design presented in this document is expected to be adapted to what is best suited to the
project, as informed by pilots with users and by internal paper and software prototyping of a
similar nature as the example described above. As such, the design process does not end with
the delivery of this document, but will evolve during the development and implementation
tasks conducted by SGVhile some ofthe current desigamay change dung development,

the main design principlesill keep consistent with the end result, which is the creation of
games that foster careativity.

Part of the task of designing a game is to be an advocate for the player (Fullerton, 2004). In

the case of C2Learit means that at any point, designers ask the design and themselves

j dzSa G A 2 y Will playsbskenjdy dhis20Will they feel in control? Will this help them co
create and be creativé? Ly SF¥FSOGx AG YSIya (G2 Fal GdKS al»
players in the cecreativity assessment wheel presented in D5.3.1. Simultaneously, the future
development of the computational tools needs to be taken into account in so that the design

can adapt to potential new promising technologies further enhancingdygacity of the

C2Learmgameful social activitieso foster of cocreativity.

4 GAMEFUL SOCIAL ENUNRMENT: C2SPACE

In the C2Space (See Fig. 1) players get feedback on their progress and game activities in three

main ways. First, the C2Assistants givesentsto the players when they do something that

the C2assistant finds remarkable. The presents are in the form of quirky and amusing pictures

that reflect the nature of the C2Assistants. Second, for progressing in the games in different

ways, such as padipating, winning or making something, players lpatigesreflecting their

STF2NI A& CAYylFttes L) &SNBRQ -LodaBviEyNi® seflectddfyR | OKA S C
awardsthat teachers and students can give to each other, as a way of mediatingatiback

in a systematic manner.

The approach of using the three different main feedback methods to players is grounded on

the Learning Design deliverable (D.2.2.2) thddresses the widely theorized critique of

gamification within game studies which aep against such game oriented strategileat

provide primarily extrinsic reward motivators (Nicholson, 2012yhich rely on operant

conditioning (rewards, points, limited meaning). In addition, studies in the field of human

creativity suggest that extrims motivators lower the potential for fostering creativity

(Amabile, 1998a; 1998b) and-ceeativity. Instead, by employirgemefulRSa A 3y > / H[ S| NI/ |
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Learning Design aims to increasginsicmotivation by paying careful attention to the match
between tak and learner and the careful construction of learning groups (Amabile, 1988a;
1988b).

4.1 PRESENTS FROM C288BA8NTS

The different C2Assistants (see Section 5) are anthropomorphized characters that get excited

over the different computation (kygame) metricsthat they can trace from the playeis

performance¢ KSe& Sl OK a3A@S¢ LINBaSyda G2 LIF&@8SNR 6KS
if applicable is reached (i.e. a threshold value). If this happens, a sound is played (each C2
Assistant has their own soundj the end screen of the game, or if that is not possible, a
AONBSYy ¢KSy O2YAy3a WolO1Q G2 GKS /uv{LI OS RAA&LIX
C2Assistant. Each C2Assistant will have a library of images to give as presents and
predetermined writen dialog lines when they give them away. For example\ihe Scientist

C2Assistant (for the full description of the C2Assistants see Section 5) can give away
telescopes, test tubes and other paraphernalia associated with science and exploration, and

the Wise Oraclean give away marble statues, images of paintings, ortawles with classic

GAGE Sad ¢KS LINBaSyida INB RAaLX @SR Ay I RSaA3dy
are visible anyone who visits the page.

The presents from the C2Assista span through all games of the C2Spadée. the same
GLAE SE 2F LINBaSyida NS dzASR Ay |t /H[SINYy 3ILY

4.2 BADGES FOR PLAYING

Players are awarded badges for participating in game sessions, for creating things while

playing, and for winning games. Thegmbet special badges for playing in certain ways, for

SEIFYLX S 6@ YI1Ay3a aLISOALt O2YoAylGAzyao .| R3ISA
O2YLX SGiSRd LyaidSIFcIRT (KS& |INB RAaLXFT@SR Ay | LI

The majority of he badges are specific to each game described in the corresponding game

design documents (Sectionsl1®). For example, the 4Scribes (Section 6) basic version can,

FY2y3 20KSNARXZ 3IAOS GKS o60IFR3IS da+xSGSNry { ONROSE
ayR GKS o0FR3IS dabl NN GAGBS O2YYAadaAz2ye FT2N) KI GAY =
created by other playersThe badges appearing in Table 2 are those that will appear in the

first iteration of the digital C2Space.

Badge Name Accomplishment

Credive Force Play at least one game of C2Experience.

Storyteller Play at least one game of 4Scribes (Section 6) and Constelli
(Section 7).

Engineer Play at least one game of Alive Maps (Section 8) and Iconos
(Section 9).

Junior Artisan At least me creation has been used by another player.

Veteran Artisan At least one creation has been used 5 times by other players.

Junior Elementalist Customize at least one element.
VeteranElementalist Customize at least 10 elements.
Wizard Customize at lea5 elements.
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Table2 - C2Space Badges
4.3 AWARDS FROM TEACHER® PEERS

Important aspects of human careativity are not immediately traceableby the digital
environment and its applications, but are critical to include and repregenhe C2Space
through by mediating feedback to players from their teachers and peers. In the Learning
Design deliverable (D2.2.2p-creativity is defined as novelty that has emerged through
shaped ideas and actions and which involves players takirauacof the impact of that
novelty. In order to encourage the core aspects of the learning design, teachers and learners
can give each other awards of the three following types:

T Novelty (thinking or doing differently)
T Cocreative
1 Considering impact

Thel 61 NRa oAff 0SS NBLNBASYGSR Ay (GKS LI F@SNEQ A
for play and presents from the C2Assistants. The facilitation of awards will be further specified
in the scenarios in the context of designing pedagogical activithéoptiots.

4.4 DISPLAY OF PRESEARGES AND AWARDS

To facilitate a creative playful state we are working on the hypothesis that it is critical that the
games in C2Space do not display evaluations in forrmsimbersor other signsduring the

core episodesf play. The main reason is that these types of extrinsic rewards can be directly
detrimental to creativity (Amabile, 1998a; 1998b). At the same time, playful designs showing
progress in terms adkilland developmen{Hamari, 2014) are useful for encounag desired
behavioursand for guiding players in exploration of a game environment.

In the C2Space different symbols for achievement are, therefore, generally represented in the

social environment rather than within the gameapplications. Through thisidsion in

iterative design work our aim is to find a balance on how to encouragereation and

I OKAS@SYSyYyds o6dzi 4G GKS &aryYS GAYS y20 alAtftée

In addition to the representation of badges, presents from C2Assitamd,awards from
GSFOKSNA FYyR LISSNE>X 0KS AYRAGARdzZf LI 3IAS 2F LI
name, their school, teacher, and the elements they have created for their individual deck of
C2Elements, along with texts and images that aredpcts of playing the games in the

C2Space.
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Constellations

Currentassistant

\g News, high-lights, best rated stories, etc.

) (e ] (e )

Maps Elements
J > )

Alive Maps

Badges Awards

Figure3 ¢ A mockup of the C2Space Interface
4.5 ETHICS AND IMPACT ARENESS IN C2SPACE

The C2Space and all C2Game and C2Fun activities collectively reéiseaalbects of co
creativity C2Learn practicéA. Cacreative Thinking A1. Possibility Thinking A2. Creative
Emotional Reasoning, B. Social Engagement, C. Ethics and Impact Awareness, D. Wider
Picture of Change; see C2Learn integration deliverable. Details about how each #ctivit
realizes cecreativity aspects are provided in the description of each C2Game/C2Fun activity.
It is worth noting thathe impact ofEthics and Impacawarenesswill occurmostly within the
C2Spacenvironment and it is not directly associated to anylwd £2Game/C2Fun activities
designed Due to this the sections mapping the gamaesigned toEthics and Impact
Awarenesswvere omitted in this game design deliverakds they do notreflect the gamesor

the game desiguirectly. Ethicsand Impact Awareness ia concept that will occusutside

(and beyond) anydigital gameul activity, from a reflection upon the gameful activity itself.

5 GAMES AND PLAY: CHERIENCES

Four gamesandtwo applicationssupporting cecreativity are specified in the remainder of
thisdocument. The games can be said to be either mostly suppatiaggammatic reasoning
(Alive Maps and Iconoscope), or mossigmantic reasoning4Scribes and Constellations),
each of them using C2Learn computational tools intended for them. While the géone
semantic reasoningre intended for medium to lonterm play, the ones for diagrammatic
reasoning can be played more quickly. All games and applicationedremgether both by
the C2Assistant§Section 5.1) who can assess and give feedback reggattte computational
metrics used for creativity in C2Learn, and by@mneative ElementéSection 5.2) that function
as creative seeds or triggers, but also themselves sometivaggy products of c@reation
(Section 5.3). Figure #lustrates how the dferent components are connected within the
C2Space.
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Light and Dark
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Figure4 - Mapping of C2Games and C2Fun Experiences to the overall C2Space
Environment

The C2Spacés unified by C2AssistantgSection 5.1) anreativity ElementgSection 5.3,
which act averarching layersamongst the games and playful activities. This remaining of
this section describes theommon components and featuregcross all C2Learn activities: the
C2Assistants, the Creativity Elements, and how elements and deelenuénts are created
and customized (Section 5.3).

5.1 C2ASSISTANTS

The foundations of the C2Learn project foresee that learners in their C2Game and C2Fun
experiences learners will be interacting (directly or indirectly) with entities/agents/characters

that have computational intelligence capacities which offer further opportunities for fostering

human creativity via humamachine interactiorg, e.g. realizing mixeghitiative cocreativity

O, FyylLr1Fr1Aa SO Itft®dX wHamnoO ® -CeiSASH eRAITAIA & G I SHLGH
C2Assistants throughout this document.

[ H! daAradl yiaQganifp the drtificdl infeligende 2technology available in
C2Experiences and the C2Space by personifying the interaction among the game activities,
the social enviroment and the computational tools. They are embedded both in
C2Experiences and C2Space contributing to a unifying C2Learn experience across activities.
These agents (1) facilitate learners to use creative thinking computational tools by proposing
suggestios to problems, resources or practices to learners and (2) inform or alert learners to
further engage in C2Experiences. Aseaample of a C2Assistant personaMad Scientist
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character could be connected to thi®veltynotion and be the one that proposesatmost
diagrammaticallynovel shapes in the Iconoscope game, suggests the most novel abstract
artwork in the C2Create activity and forces students to maximize the (underlying) semantic
novelty of their stories in Creativity Stories. A small number of G&asts with different
properties and creativity priorities and scope will be designed to be of use to all activities of
the C2Space. In Table 3 we provide the initial set of C2Assistant personas (as these are
connected to various aspects of creativity ohgr play) and their potential functionalities
across game and play activities.

C2Assistant (Tentative Name Creativity Aspect(s)/Metrics | C2Games and C2Fun Uses (

and General Persona Considered the C2Assistant Persona
Properties)

Mad Scientist Semantic Noveltyof artefacts 4Scribes: Influence the
o such as text and stories) [see semantic novelty of element
The Mad Seentist would be definition of semantic novelty by choosing to give th most

the assistant that always in D3.1.2 and alternate novel elements of different
proposes  artefacts  that definitions such as surprise  types (depending on whic
maximize the novelty value (o1 and impressiveness.] variety of 4Scribes is playe
sets of novelty values) of the from a C2Space sample.
artefact. Diagrammatic Noveltyof

artefacts such as diagrams,  Constellations:Influence what
maps, or icons produced via elements are shown tc
MI-CC) [see definition of learners.
novelty in D4.3.x]
Alive Maps Influence the
novelty of diagrams, shapes ¢
icons suggested.

Iconoscope Influence the
novelty of diagrams, shapes
icons suggested.

C2Create: Influence the
diagrammatic novelty of items
(diagrams/shapes) suggeste
based on all created items.

Creative StoriesUsage of the
thinking seed and word clou
tools with ahigh difficulty

Wise Oracle Quality (or Vaue) (of artefacts 4Scribes: The Wise Oracle

such as diagrams, maps, ' provide players with element
The Wise Oracle shows jcong produced via MCC) [see to build stories around that are
leamers earlier highlwalued - 4iion of quality in D4.3.x]  the highest rated ones from

artefacts  (from  students C2Space sample

and/or the teacher) under a

specific context (game anc Constelldions: Influence what
semantic context). Artefacts elements are suggested t
are evaluated via Learners. Present popular tex
ranked/rated/like from high valued constellation
annotations. to learners as inspiration.
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Typical Tom
and
Progressive Petra

We see two key C2Assistant
in relation to semantic
typicality as conservative
(Typical Tom) which propose
elements that maximizes
typicality to a set of elements
defined (which can vary) anc
progressive (Progressive
Petra) which proposes
elements that are atypical to
the set of elements defined.

We see two key C2Assistant
in relation to diagrammatic
typicality: a conservative
(Typical Tom) C2Asstant
which proposes maximally
typical suggestions to the
learner and a progressive
(Progressive Petra
C2Assistant which suggesi
maximally atypical content
(maximum divergence from
the typical set).

Typicality (of artefactssuch as
diagrams, maps, or adns
produced via MCC) [see
definition in D4.3.x).

Alive Maps Influence the
quality of content suggested b
earlier annotations of the
content (i.e. maps).

Iconosope: Influence the
quality of content suggested b
earlier annotations of the
content (i.e. shapes and icons

C2Create:Influence the quality
of content suggested by earlie
annotations of the content (i.e
designed diagrams).

Creative Storiestse otteacher
initiated input for obtaining
thinking seeds and word cloug

4Scribes:Influence the choice
of elements provided to player
in terms of typicality /

atypicality, given providedets
of elemens used in the
different varieties of 4Scribes.

Constellations: Influence the
elements that are chosen eac
turn, in the same fashion a
described above in 4Scrihes

Alive Maps (In case a typical
set is provided Influence the
typicality / atypicality of
content (i.e. map components
suggested compared to thi
typical set déned by the
teacher under a particula
theme and context.

Iconoscope (In case a typical
set is provided Influence the
typicality / atypicality of
content (i.e. shapes) suggeste
compared to the typical se
defined by the teacher under i
particular thene and context.

C2Create(In case a typical se
is provided Influence the
typicality / atypicality of
content (i.e. shapes) suggeste
compared to the typical se
defined by the teacher under i
particular theme and context.
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Creative StoriesSuggestion b
thinking seeds and worlc
clouds using words that ar
frequent / rare in the story
written thus far (Typical Ton

and Progressive Petr
respectively).
Chaotic Kate Other aspects / objectives 4Scribes: Kate creates new
(randomness, balance, elements for players that ca
Semantically this C2Assistant symmetry etc.) be used in 4Scribes sessior
will generate a random where which type of new
semantic word for the element is created depend o
elements used within the which variety ofdScribes that is
session. played.
Diagrammatically this Constellations: Create new
C2Assistant  offers  eithel elements that are presented o
completely random iKS tSINYySNDa

diagrammatic suggestions o
suggestions driven by
particular aspects of diagrams

Alive Maps Random map
suggestions or suggestior
based on a set of properties ¢

maps and icons such as e. the map designed (e.g. balanc
balance and symmetry. Thes symmetry, shape behauio,
will be defined in each etc.).

diagrammatic C2Fun  anc

C2Game activity. Iconoscope Random icon

suggestions or suggestior
based on a set of properties ¢
the icon designed (e.g. balanc
symmetry etc.).

C2Create: Random diagran
suggestions or  suggestior,
based on a set of properties ¢
the diagram designed (e.(
balance, symrmtry, etc.).

Table3 ¢ The five C2Assistant personas, their corresponding creativity aspects and
metrics considered, and their use in each C2Game and C2Fun activity.

C2Assistants clearly define one of tbeerarchingfeatures of he C2Space. These entities
exist in different forms in all C2Games and C2Fun activities. While their role will be described

Ay RSGIFIAE Ay SHFOK WL FEQ FyR WFdzyQ | OGAQGAGES

their potential as gowerful gameful featurein the C2Space. The following table summarizes
the role of the C2Assistants in each C2Experience covered in this deliverable.

C2Experience

4Scribes (C2Game) Pick the C2Assistant in the beginning. The C2Assistan
influence what elements and disruptor elements are gener
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Constellations (C2Game)

Alive Maps (C2Game)

Iconoscope (C2Game)

Creative Stories (C2Fun)

C2Create (C2Fun)

or proposed.The Mad Scientiswill propose elements that are
the most novel from a sample of elements (either from
collection from the C2Space, or a user defined collection).
Wise Oraclewill propose elements that are the highest rate
from a sample of elements. The Typicality agents will sug
either typical Typical Tom or atypical Progressive Petja
elements, which are compared betweersat of elements from
the C2Space, or the conjation of the players own elements, an
' a/ 2YLI NRaz2yé¢ RSO GhaogrKyghtevid
suggest randomly created elements created on the fly for t
specific session.

A number of C2Assistants suggest what elemamnésshown to
the learner during play, in a similar fashion as in the 4Scr
game above.The Wise OracleC2Assistant may additionall
present snippets of text to learners if desired, in order to sp
additional inspiration.

A number of C2Assistants suggests alternative maps
diagrams to each player. Each C2Assistant persona has diff
GAYGSNBadGaégd FyR LISNELISOUADS
one Mad Scientist focuses on the visual diagrammatic nove
of the icon with espect to a group of students or an archive tt
is stored for a particular concept another C2Assistant mi
suggest diagrams that have been previously ranked high in
C2Space Wise Oracle or other C2AssistantsTypical Tom /
Progressive Petja might suggest diagrams that ar
typical/atypical to the concept. Completely random or oth
objectivedriven (e.g. map balance) proposals are suggests
another C2Assistant (Chaotic Kate).

A number of C2Assistants suggests alternative diagrto each
player in a similar fashion as in the Alive Maps game above.

C2Assistants are used to regulate the way that the differ
forms of creative input are propagated to the learners.
FOO2NRIyOS G2 ltieSdiféidntcOR2ISdgaat:
suggest harder or easier input to be used in the story craftec
the players.

C2Assistants are behind each suggestion that is proposed fa
student to consider. Each assistant is mapped to differ
heuristics such as diagrammatic novelty, typicality, balance
described in the table above. The detailed description of the |
of C2Assistants in C2Create and their underlying diagramn
creativity metrics are covered in deliverables 4.3.x.

Tabledc¢/ ! aaAraildlyiaqQ w2ftSa | ONRaa |

5.2 ELEMENTS
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Creative Elements are C2Learn ganairtgfactsthat can be used in multiple games. Thasic
Creative Elements Dedtonsists of different elements representing chdeas, events, and
other things. Each player can customize their @&rsonal deck of elementsas well as create
entirely new elements.

|521 RATIONALE

Tokens in games symbolize different things. For example, Chess pieces represent the power
structures of medieal times. Playing cards, with their foztwlours have been given symbolic
YSIEYyAy3a RIFEGAY3 ol Ol OSyiddzZNAS&as &adzOK | a AaKSI NI

The Creative Elements Deck can be compared to card decks. Playing cards and détken

of playing cards have through history been used as the comamiafiactsaffording multiple
games. For example the standard-BlEment deck (also known as tReench Dedkis widely

used in a variety of games such as the game of Poker, Blackjalge,Bind Hearts. Cards are
also widely used to represent highly abstract concepts and provoke stimulus to the player, a
good example is the gamigixit, where an image is open to hundreds of interpretations (as
represented by its gameplay®nce Upon A Tieuses semantic elements, in order to constrain
and stimulate the player into advancing the story; the game also allows players to create their
own elements, adding further variation to the game.

In the design of the Creative Elements we draw upon thesidamture of cards as a base for
combinatorics, creating unity within the games in C2Space, and to it we add the creativity of
players, providing means to be a-creator of a nature of the game, by modifying existing and
creating new basic elements to eisvithin the games as described in Sect®Hf. As such,
players are given the agency to add their own individual meaning for further use and
potentially transformation when they are used in new unexpected playful contexts.

5.2.2 ELEMENTS WITHIN TEEEARN PECAGICAL PRACTICE

The Creative Elements of the C2Space environmBnt $ocial Engagement: Engaging in
playful, gamdike experience of the wider activity] are capable of providing:

1 Playful experiences beyond the wider activity: Through the act of elecreaition,
which are then used within multiple C2Experiences;

1 Community evaluations and the creative trace of learner creations: Through the act
of element sharing/displaying;

1 Having learners feel that there are lotgym consequences and challenges: Thylou
the act of element progression / evolution.

Creative Elements is one of the multiple ways learners will be able to interact with the C2Space
environment. Much like the popular card garivkagic: the GatheringWizards of The Coast,

1993) learners will beable to build and customize their very ovdreative Elements Deck

which can then be used in different games in C2Space. User created elements can be displayed

YR &aKINBR 0SG6SSy LXIFI@SNA SAGKAY GKSANI 26y O
environment [C¢ Ethics and Impact Awareness: Allowing players expressing and sharing their

values].

9t SYSyita oAGKAY I ©SFENYSNRa RSO1 oAttt Ffaz (S8
this element was used, how many times it was used in a game, hay times it was shared)
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allowing players to keep track of previous events and reflect on tHe\[Vider Picture of
Change: Keeping track of previous activities for reflection].

Some elements (i.e. Character Elements) will also change depending on themoitimes

they are used within games, or gaiolour alterations depending on the elements played

during a particular game or even being affected by a random event, acting as a disAptor [

¢ Creative Emotive Reasoning]. This may help learners tifieketitly about their characters,

as semantic adjectives describing their character might change and subsequently how they
FNBE dzaSR 6AGKAY GKS 3IFYSET 6ARSYyAy3a (GKS 3II LI
[Al ¢ Possibility Thinking].

|5.2.3 BASIC ELEMEN DECK

The Creative Elements deck consistseMeralsuits(Fire, Water, Wind, andEarth) that are of
three differenttypes Character Myth and Sceneelements. The Scene elements are of four
types, loosely corresponding to their suits. The Fire Scmeants represent Emotions, The
Water elements represent Actions, the Wind elements represent events, and the Earth
elements represent Objects. Players can also make their own custom elements.

When using the elements in play, its suit can serve as aiceesged especially in the stery
making games in the C2Space. Elements are not meant to be interpreted literally, but are an
idea and an archetype that should spark the imagination of players; this is especially true for
Myth elements.

5.2.3.1 ELEMENT TYPES

Thethreetypes of element (Myth, Character, Scene) across all suits are intended to provide
a basic set of building blocks for a fictionalaosymbolic world. In that world, the Scene
elements provide events, actions, objects and emotions, Character elerpeonsde the
personage, and the Myth elements provide pivotal elements, which can make a big difference,
or tilt something in a new direction.

TheMyth elements are numbered and are not part of any of the suits.

TheCharacterelements aresevenwithin ead of the five suits: théBaby the Boy, the Girl,

the Man, the Woman, thé&lder Man and theElder Womar(of fire, water, wind or earth).
Character elements have additional properties in comparison to the other elements, allowing
for characters to evolveral accumulate history through use in the different activities in
C2SpaceCharacters have a Suit, a name, a description adjective (e.g. Grumpy, Sad, Lonely),
representation of the character, a backgroundlour and pattern, as well as its individual
statigics such as links to other characters, number of times used in a story, stories
participated and other facts that may prove useful. The character can get assigned new
adjectives both through character creation by players and through use in play in¢hbetS
Disruptorversion. A charactetan only have two adjectiveat any given time. If a character

is assigned a third new adjective, the oldest adjective is removed from the element's
representation, but is stored and displayed in the place where tleragiters' statistics are
shown.

The Sceneelements aretwelve in each suit, with the numbering starting at 1. The Scene
elements of Fire are Emotions, those of Water are Actions, those of Wind are Events, and
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those of Earth are Objectédditionally, plagrs can create their own elements from scratch
making up difth element.

Playercreated elementsare numbered in the order they are created. These are not part of
the Basic deck eept as blank elements. Figurdl&strates an artistic representation tiree
example elements.

Figure5 ¢ Artistic representation of example Elements. From left to right: Fire
Scene, Water Character, Myth.

15.2.3.2 ELEMENT SUITS

The elements deck hdsvesuits; Water, Earth, WindFireand the Fifth elemen Each suit
has a number of characters, and a number of Scenes. Each suit is numbered from 1 to 12.

Fireelements relate to emotions and relationships.

They consist of emotions, such as love, hate, anger, joy, etc. Roles we assume and give
others can lgk us, or free us. Like fire, emotions can be sparked to provide warmth
or if uncontrolled leave a trail of devastation.

Water elements relate to our inner worlds of thoughts, ideas and imagination.

They consist of Ideologies, philosophical conceptd,waays of thought. They govern
what actions we take. Like water, human minds can flow in different directions, and
when working together can break the hardest of rocks.

Earthelements relate to the physical.

They consist of physical items, objects, geddp materials. Most objects within
everyday life come from the earth, allowing us to build tools which augment our
power.

Wind elements relate to society, systems and communication:

They consist of noise, dialog, communication, strategy and systemsasustonomics
or politics. We are affected by them, events happen to us. Like wind, humans provide
sound and communicate to prove their existence.
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TheFifth elements are usecreated elements, and can as such be associated to a multitude
of concepts.

5233 LISTIC 9[9a9bc¢f! {Lb/ ¢8 D/ i

Number Fire Water Wind Fifth Numeral
Element
1 Agony, Learn Lies Weapon Birth |
Pain
2 Anger Craft, Miracle Treasure Magic Il
Make,
Build
3 Confusion Flee, Run Performance Vehicle Rules 1]
4 Shame, Deal, Do Sharing Food, Drink Lovers v
Guit Business
5 Sadness, Defend Accusation Book Falling \Y
Grief
6 Trust Influence Celebration Symbol, Justice VI
Crest
7 Obsession Scheme, Disappearance Companion, Isolation VIl
Plan Pet
8 Happiness, Figt Challenge Tool Luck VI
Joy
9 Pride Travel Grow Old, Talisman Strength IX
Decay
10 Fear, Help, Prophesy Instrument Perspective X
Terror Rescue Change
11 Certainty  Give Quest, Receive Map Death Xl
12 Eureka! Take Metamorphosis Plant, Flora Cooperation Xl
13 Baby of Baby of Baby of Wind  Baby of Darkness X
Fire Water Earth
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14 Boy of Fire Boy of Boy of Wind Boy of Rebuilding b\
Water Earth
15 Girl of Fire  Girl of Girl of Wind Girl of Earth Light XV
Water
16 Man of Man of Man of Wind Man of Betrayal XVI
Fire Water Earth
17 Woman of Woman  Woman of Woman of Success XVII
Fire of Water Wind Earth
18 Elder Man Elder Elder Man of Elder Man Judgement XVII
of Fire Man of Wind of Earth
Water
19 Elder Elder Elder Woman  Elder Completion XIX
Woman of Woman  of Wind Woman of
Fire of Water Earth

Table5 - List of Elements of the "Basic" Elements Deck
5.3 ELEMENT CREATION

One of the central features of the C2Space is the capacity of elements to be created by its
usersindividually or as a group. As common elements across the C2Experiences have either a
semantic dimension, or a diagrammatic dimension, or both, the creation phase of elements
entails the process of utilizing the C2Learn computational tools forftrem of expression

and creativity that can be shared in the C2Space. Element creation can be viewEQRsma

play activity which occurs prior or after the C2Game activity.

The obvious element creation phase we envisage for the C2Space involves the use of the
C2Create (diagrammatic reasoning) tool coupled with semantic reasoning tools. Elements
produced¢ having icon, imagistic and semantic tags/words (or word clouds) can be shared in
the C2Space of each individual. The creations can be evaluated by studéésmahners and

rated across different aspects of creativity or given badges. Such elements have a direct use
in 4Scribes and the Constellations games as described in the corresponding sections below).
On the contrary the Alive Maps and the Iconoscope gamegporate element (diagram and

icon, respectively) creation within their mechanics and no separate element creation phase is
considered for these games. The table below provides the overview of element creation
across all C2Games.

C2Game Element Creatio

4Scribes Elements are created as a result of coupling the C2Create tool (dia
icon or image) and the semantic reasoning tools (word, words cloud
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Constellations Elements are created as a result of coupling the C2Create tool (dias
icon or ima@) and the semantic reasoning tools (word, words clouds|

Alive Maps Map creation is incorporated with the game. The final maps cre:
within the game can used as the inconistic/diagrammatic aspect ¢
element. Their semantic theme/concept can alsoused.

Iconoscope Icon creation is incorporated within the game. The final icons cre:
within the game with their corresponding semantic context can be L
directly as an element within C2Space.

Table6 - Overview of element cration across all C2Games

5.3.1 PROCEDURE OF ELEMEREATION

Students will be able to create their own versions of the elements through the following
procedure:

1.[Pick an Element{zo to the element page in the C2Space and pick an element.

91 If the player pick a character element, the procedure outlined in step 5 is
followed. Else, she proceeds to step 2.

1 The player can alternatively pick an empty card, to make a new element
altogether. If so both steps 3A and 3B are followed.

2. [Select what to changeChoo§ ¢ KSGKSNJ (2 OKimag@&darksS St SYSy
text.

3A.[ChangetextL ¥ GKS &GdzRSy(d OK?2 2 atétiawindow Qprisy 3S G K S
that contains the following components:

1 The image of the element (at a central position, that is, central fdrengoint of
view of the application, not that it is in the middle of the screen).

T A box for typing in one to three words (at a central positton)

1 Words are suggested by the Thinking Seed Generator (at a central position).
Players can tap these works thanse them for their elements. The words change
if the player types a word of their own, or if they choose one of the suggested
words. If a C2Assistant is active, it impacts which words are generated.

1 Icons for the C2Assistants (at a peripheral positithat, players may tap in order
to change the active assistant, and thus, the nature of words suggested.

1 A box for typing in a text (at a peripheral position). If tapped, the player can
choose either a blank window of unassisted text writing, or the Cre&teees

1 The box would allow a limited number of letters such as 300. This number will likely be changed in accordance
with the results of future play tests.
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application for writing text. Once the element is saved, this text is only visible if a
player taps it and chooses to inspect it. A small-®xhbol will indicate that the
element has more text left.

A button for saving the element (in a centgsition).

3B.[Change imagelf the student chooses to change theageof the element, a window
appears displaying the word of the element and the option to add an image via one of the
following options:

1 Make a new image using the C2Create tool, allovthe player to choose a €o
creativity assistant (C2Assistant).

1 Choose a map already made while playing the Alive Maps gaotes jn the case
of maps their corresponding theme can be borrowed to complete the text part of
element].

1 Choose an icon alreadyade while playing the Iconoscope gammete: in the
case of icons their corresponding semantic context can be borrowed to complete
the text part of the element]

1 Choose an image from a sample image library provided in C2Space.

4. [Saving the Elementin both phases of step 3, players may try different suggestions
offered by the C2Assistants until they are content, or, alternatively, can choose to
complete the element not using the suggestions given. Once they are done they need to
tap the save button.

5. The student has chosen modify a Character Elemen® window opens allowing the
player to:

1 Chose and adverb from a predefined list (Grumpy, robetic).
9 DA@GS GKS OKFNIOGSNII yIYS o6& GeLAYy3 Ay |

1 Make a visual representation charactey choosing from different combinatory
options (similar to games where players create avatars or simulated characters).

1 Write a short text about the character by typing in a text box. This is optional. The
writing is unassisted. Once the element is savRid, text is only visible if a player
taps it and chooses to inspect it. A small tsyxmbol will indicate that the element
has more text left.

6. [Placing the element in C2Spac#je students can inspect their element at their

individual page where thely NS NBLINBASYiSR® ¢KS ySg StSYSyi
personal elements deck. In case there was already an existing customized card, this is

moved to a page with archives.

DESIGN NOTE

For the image component we are considering to add functionalitgtfudents to add images

of their own, such as photographs or drawings made in other applications. Future piloting may
show if this a desirable feature, however, there is a general consensus that a predefined set
of images and characters will be providedorder to be consistent with the overall C2Space
aesthetics. That set will satisfy security constraints and guarantee content appropriateness.
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5.3.2 CHARACTER AVATARATRIR

Character avatar creation will start Ipycking the element the player wishes to madgi The
player will then be able t@ustomize the visual appearance of the charactérough the
character avatar creation tool.

The character avatar creation tool will allow learners to customize the avatar of their character
cards. The tool will resenfd a traditional character creation tool allowing learners to
customize the look and style of their character representation from a set of clothing,
hairstyles, faces, character shapes, skin tones, etc. Optimally the customizability options
should allow fo a large variety of avatar styles. The avatar styles themselves will have
minimalistic approach making sure to avoid realistic representations.

5.3.3 SYSTEM CREATED EINEME

Some C2Games will feature the C2Assistant Chaotic Kate, which will create randomtgleme
used by learners during the play session. C2Games taking advantage of this feature will be
predominantly the semantic games.

5.3.3.1 GENERATING SCENBVHNETS

For these elements the system, with the aid of the semantic reasoning tools, will randomly
choose awvord and attach it to an already existing diagrammatic representation available in
the default library C2Space Library.

5.3.3.2 GENERATING CHARACHEEHRMENTS

For these elements the system will randomly generate a character by randomizing the
customization optionof the character creation tool, and with the help of the semantic
reasoning tools apply a name and the adjectives associated.

5.3.4 DECK CUSTOMIZATION

In order to facilitate card customization and card aggregation, teachers and learners will have
the possibiliy of arranging elements into decks. Decks consist of a group of elements that are
aggregated together into a collection, usable by the users in certain C2Games.

Decks can have customizable names referring to that specific collection of elements. We
envison decks as an easy way for teachers to aggregate domain specific elements created by
the learners (e.g. the teacher asks to create elements related to the Rainforest), or for learners
to curate their elements as they wish.

DECK FEATURES

Name Deck;

Add Eément to Deck;

Remove Element from Deck;

A Teacher will have the ability of combining learner created decks into a single one;
Learners may view and comment on other learner decks.

= =4 =8 -4 4
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6 C2GAME: 4SCRIBES

This section describes the 4Scribes stmigking C2Game dnits several varieties to be
included in the C2Space.

6.1 GAME SUMMARY

4Scribes is a story making game for four players uslagnents.The objective of the game is

to collaboratively create a story, while each player tries to steer the narrative towards thei
individual (secret) ending. The premise of the story can be given by a teacher, decided by the
players, or generated by computational tools. The winner is decided through the players, who
SIOK ly2yey2dzate @20S 6KAOK SyRAYy3 gla GKS

6.2 4SCRIBES GAME®IGN DESCRIPTION

Each player has their own tablet, with the current game board and their hand of elements and
other tokens. Each tablet keeps track of the game asynchronously.

There is a basic, starter version of 4Scribes, and three varidifzibed.ight and Dark,
4Scribes Disruptor and 4Scribes FRi®). The basic version should be played first in order to
familiarize teachers and students with how the game is playedthe following, the basic
version is described, followed by descriptions lud tvarieties and how they differ from the
basic version.

6.2.1 BASIC DIGITAL VERS$I@ TABLETS AND BAYERS)

The basic digital version introduces teachers and students to how 4Scribes is played. As such
it has a small number of possibilities in comparisorhi tarieties of the game.

26.2.1.1 SETUP GAME SESSION

At the start of the game premise is choseneither by the €acher or the players (see Fig 6

The premise will define the setting and theme of the gaming session. Additionally, players may
individually choos@ne of the C2Assistants by tapping on the icons representing them (see
Fig.7). The choice will determine what type of elements a player gets in their hand.

You will together tell a story about [theme] [setting]
You will together tell a story about Equali ty in Space.
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Setup window for Teacher/Host

4Scribes Session Setup

Define Premise

Aliens in my backyard ‘

. 8ci-Fi Theme Card Deck
Card Deck Turns per Player
. Biology Theme Card Deck
El . Robot Theme Card Deck

Import more Card Decks fram
C235pace.

‘ Create New Session ‘

Figure6 - 4Scribes Basic Teacher/Host Setup

Learner/Player 43cribe Setup

Choose C2Assistant The release version will
will replace the text
buttons with an avatar
' ™ ' ™ representation of each
CZ2Assistant.

Mad Scientist Wise Man
A v A A
Chaotic Kate
' ™ . ™
ng:::we Typical Tom
. v . A

Figure7 - 4Scribes Basic Player/Learner Setup

When the premise and C2Assistant are chosath player receives a préefined number
of elements, which they can play in the game. One element is a Myth. The player is prompted
to write a secret ending in accordance with the Myskee lower part of Fig.)8

Write your secret version of how the story about [theme]
[setting] ends: with [NameofMyt hCard] !
Write your secret version of how the story about Equality in

Space ends: with Justice !

The gameplay is turbased.Players progress the storgn their turnusing an elementrom
their hand, voicing the progression of the storyo the other players Once done, they
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summarize it in a short text limited to 120 characters) as ilatstt in the upper part of Fig- 8
Between each turn, the starting order of players is reshuffled.

[PlayerName] , itis your turn! Pick an element from your hand, and

tell what happens next! Remember that your story ends with
[NameOfMythCard] . When you are done, type a sentence or two
summarizing it here: [Textbox]

During play players drag an element from their hand and drag it into the game board, which
locks the card angdlace and prompts the tablet keyboard, allowing players to type in the story
progression.

Figure8 - Prototype mockup of user interface for the base version of 4Scribes.

Once each player has no more elements in their handh(thié exception of the hidden Myth)
the storytelling phase is over. One by osach player will reveal their secret ending and
myth. Once all endings are revealgayers anonymously vote for the best endir{glayers
may not vote on their own ending) bgjtping on the card representing fthe player with the
most votes wins the game

2 Playtests showed that if the same turn ordbetween players is maintained, the player who starts and
respectively ends the turns getinfair advantages.
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[PlayerName] , yourteam members have granted you victory! The story
about [theme] [setting] ended with [NameofMythCard] !

6.2.2 4SCRIBES LIGHT ANARB VARIETY (4 PLRSEAND 4 TBLETS)

TheLight and Darkariety is a variation on the 4Scribes game, where learner created endings
are randomly attributed a dark or light modifier. This gives the players goals in different
directions, and often results in more dynamic play, becaugbetonflicting goals.

Dark and Light endings refer to the tone the learner should take into consideration when
writing their secret endingDarkrefers to dark themed endinggorking against the ideals of

the premise Light refers to lighter themed endgs, working towards the ideals of the
premise

26.2.2.1 HOW IT IS PLAYED

Light and Dark modifiers are picked at the beginning of the game. In each game there must
always be at leasbne person who has a Darnnodifier and one person who has a Light
modifier, the rest of the players are dealt the Light/Dark modifiers

Write your secret version of how the story about [theme] [setting]
ends: with [NameofMythCard] !

You have a DARK card. Work against any ideals of [theme] !
OR
You have LIGHT card. Work towards any ideals of [theme] !

Dark players will try and steer the story against the premises ideals, while Light players will try

and accomplish them. Light/Dark card players at the beginning of the game choose to either

play as a Dark player or a Light player (@.¢058 NI yR (KS SyYyGANB @GAffl 3S
XFYyR OAQGAtATLFGARZ2Y Ft2dNAEAKSR FyR. &8SFINa 2F LISIHO

Players never show which side they are on when playing the game. The Light and Dark
modifier is only revealed at the end of therge.

6.2.3 4SCRIBES DISRUPT@RIETY (4 PLAYERDANTABLETS)

TheDisruptorVariety is a variation of how adjectives are attributed to other characters during
gameplay. In this version of the game, players will have the ability of plagijagtive tokens
on recently played characters from other players.

Adjective tokens are word modifiers that affect a character and must be integrated in the
story by the player. Example of adjective tokens include: Grumpy, Evil, Robotic, Joyful, Sad,
etc.

3 Play tests showed that if all players in a group strived to Equality, and noone towardsdNality the experience,
the play was perceived as émasy and less exciting. This was especially true for players that had already played the
game once or twice.
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A small number (3) aidjective tokens are given to each player in the beginning of the game.
The active C2Assistant will determine the range of adjectives that are given.

26.2.3.1 HOW IT IS PLAYED

Adjective tokens can be played as soon as the-taker plays a character. Only the péa

who is next in turn can put down an adjective token onthe tiirh { SN & OKIF NI Ol S NI

Example
LiQa W2KyQa ddNy® |I'S RSOARSa G2 Lileée + OKFNIOGS
w20SNI glyida (G2 dzaS KAaa | R2S Oueved Robértavhsihe & D NHzY L@

last to play, so he is unable to play his adjective token.

Wdzt Al Q& GdzNYy A& dzld ySEdGsS a2 &KS Oly LXtbe |y

R2 ¢
GKS G@CNRIKISYSRE (21Sy 2y W2KYQa aENAIKISY IIRI ya

YYAIKGE D

090SNe2yS 2y (GKS {(lofS ftldAKazX odzi W2Ky 3INRYI C

renowned knight! But he has a dark secret, he is actually a really big coward, who lets others
R2 (KS 7T A 3Kduahy @ling tRe\cbnkimatiynofliige story.

16.2.3.2 REPRESENTATION INMGAUI)

Adjective Tokens are displayed graphically in a similar manner as Fridge Magiiéis

L F @SNBRQ | ROSNDBa& | NBE RAALAFE@SR LINRPYAYSyi(fte
WK | A Rriedto play aradjective token, the player marks it, and drags it to the character
cardit is to be associated with, placing it on top of it. Tireme of the Element character
changes when this procedure is completadcording to the following:

fi[CharacterName] ,the [Adverb] [CharacterElementName] 0.
Ex: Eric ,the Robotic Young Man of Fire

16.2.3.3 LIST OF ADVERBS

In this section we present a small sample of adverbs usable in this véibtgrbs related to
OKIF NI OGSNABRQ 3S IINB 2YAUGSR anroyeRdnple hbay | NB
of Fire).

Frightened, sentimental, grumpy, brave, cowardly, beautiful,

tragic, misanthropic, foul, evil, naked, kind, compassionate,

robotic, tiny, huge, confused, sick, happy, ignorant, expert,

handy, clumsy, bullied, cruel, orderly, sloppy,dog - like, cat - like,
frozen, passionate, caring, violent.

List of adverbs is subject to change informed by piloting

6.2.4 4SCRIBES RGRBEAY VARIETY

In the Roleplay Variety of 4Scribes (4ScrikiRB) players take on roles of character elements
that they either have designed themselves or are given to them. When playing 4SRihes
each player starts the round by introducing their character to the stpmgharacters are
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revealed on each players turn. Thémroughout the play, they tell the stories in ta role of
their character, adopting the perspective of their character. Players can, in additiamitmg
what their characters narratespecify how it is narrated by choosing from sets of textual
expressive options

Players can, of their own volitionr advised by the teacher, create a new personal character
element prior to play, by accessing the Character Element creator. Then, at the beginning of
play, players choose the character they want to play with by choosing it from their inventory.

6.2.4.1 SETUP &ME SESSION

Once the premise is set, the decks specified and the C2assistants chosen, players are
presented with a window showing their own personalized character elements. A tab on the
window for viewing character elements is presented to the learneraraziters are displayed

in relation to the decks they belong to. The decks displayed are the ones specified by the
host/teacher. Players choose what character to play by tapping on the element.

"[PlayerName], choose who you are when you tell the story about
[theme] [setting] "

26.2.4.2 TEXT INPUT IN 4SCESBP

The text fragments written by the different players are formatted in the interface so that is

clear both during the playing and once the story is finished that when the players write they

do it as charactergather than as all knowing narrators. The general convention of signalling
RAFf23 Aa dzaSRI a2 GKIG SKHOK LXFeSNRa GSEG TN

~

5dzNAy3 LIX Il é&sx SIFEOK LXlé&SNna GSEGo2ZE okiioa G(KS | RF
wablYS 2F [/ KEFENIFOGSNI/FNRéE &l eéa OSELINBaargSeyYsd
¢tKS ¢2N)] aqaleaég Aa OftAO1lLoftSE FYyR AF Ot A01SR |

are displayed. The [adverb] is a small button displayed in a discreet manner. If clicked a drop
down listof ways something can be said is displayed.

By default, if the player does not click either option, their text will be displayed as:

Name says: Text
Example: Eric says: | wanted the ring of happiness for myself,

but when | saw my sister t ohavk the heart ta di dnodt
deny her. | held my tongue.

The first time a player makes an input the card type is also displayed:

Name (type of card) says: Text
Example: Eric, (a young man of emotion) says: | am the younger

brother of five sisters, who all loved me d early. | grew up
believing the world was made just for me. What an awakening |
was to have!

If a player activates the [says] and the [expression] options the text is truncated with the
chosen options. Players can choose none, or one, or two of tigfrnosng two options would
be displayed as follows.
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Name [way of saying] [manner of saying]: Text
Example: Eric mumbles dejectedly: | had misunderstood so much.

| saw the ring, and it seemed the only way for me to redeem
myself. | had to have it.

A number of wods adapted to the tablet interface, is displayed in the user interface, selected
from the words listed in the table below (Table 9he words may be subject to change in
accordance with results of piloting.

Narrates; TeB; Declares; Shouts; Screams Exuberantly; Dejectedly; Quietly; Defensively;
States; Remarks; Pipes up; Mumbles; Menacingly; Nervously; Knowingly;

Whispers; Murmurs; Stammers; Utters; Nicely; Obnoxiously; Recklessly; Bitterly; Wickedly
Grumbles; Rumbles; Whimpers; Aggressively; Questioningly; Boastfully;

Whines; Mutters; Babbles; Emotionaly; Eagerly; Hastily; Hysterically;

Blurts; Cackles; Blubbers; Chatters; Gushe Impatiently; Jealously; Optimistically; Cheerfully;

Prattles; Rants; Raves; Spills the beans;  Anxiously; Calmly; Defiantly; Frantically;

Squeals; Exdaims; Proclaims; Bellows; Persuasively; Reluctantly; Sentimentally; Shyly;

Cries; Hollers; Roars; Announces; Shrieks; Rashly; Viciously; Zealously; Victoriously;
Reassuringly; Resentfully;

Tabk 7 ¢ Way and manner of saying options in 4Scribe®

6.2.5 4SCRIBES PRINTABLES

4Scribes Printableis a boardgame version of 4Scrib@aplementing the majority of the
gameplay mechanics of the tablet version to a physical card gafmeorder to play this
version learners may select a deck of elements (which will be used for play) which can then
be printedand used beyond the digital environme#t. pdf version of a deck of elements are
provided through the C2Spada order for learnersgo specifically select which elements they
which to play with (or with what decks).

Printables is designed to be played beyond the confinements of the classroom and for learners
who wish to play 4Scribes with friends who do not own a tablet surfaceidauisf the
classroom.

In order to play the Printables version learners will require the following:

At least one complete element deck (more cards can then be added);
A pen for each player;

Strips of paper to write on;

Two sixsided dice.

Rulebook (partof the PDF with the elements deck).

=A =4 -4 -4 4

Optional
1 Custom made dice for premise selection

16.2.5.1 SETUP GAME SESSION

Printables is played in the same fashion as the digital version with some minor differences.

1. Select a premise using 2 dice (é=@y. 9 or mutual deaion.
2. Divide the deck in the following fashion: Scene Elements, Character Elements and
Myth Elements.
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3. Give 1 Myth to each playeTkis is the secret My}h
a. Each player writes a secret ending, which is their secret goal.
Distribute 2 scene, 1 myth and 1 ¢tvh OG SNJ St SYSyda G2 SIFOK L I ¢
shuffle each of the 3 individual decks!).
Start Game!

LisT oF THEMES

@ Bullying O Sustainability @ Inequality / Equality
@ Friendship ;Tlve Conquers War

LiST OF SETTINGS

@ At School O At Home @ On the Bus / Train
@ Amusement S A Genetic Engineering
ace
Park P Laboratory

Figure9 - Random Premise Selection for 4Scribes Printables

26.2.5.2 HOW IS IT PLAYED

Players take turnsclockwise, to continugelling the story based on the elementhey have

in their hand.Each time a player plays an elemehe/she mustwrite no more than a
sentence on the strip of papeand play it beside the card. This sentence must be the
continuation of the narrative based on thelf | @ SNRa OF NR®

The last turnis the secret Myth revelations, whereach player reveals their intended

endings Themost popular ending between the players is declared the winndrno ending

Oy 06S RSOARSR AGRALX 2YLl (i A GlefEhch playdl MBtyotd dh I @ SNAE |
one ending. They cannot however, vote blank or on their own ending. If a stalemate occurs,

then the players who tied must both pick a new card from the deck and continue playing, until

the other players decide who the winne. i

6.3 4SCRIBES WITHIN TEGHHEARN PRACTICE

The following table provides descriptions of learner and teacher practice falling under each of
the five elements of creativity for the 4Scribes game. The 4Scribes game faititaiteple
aspects of: possibility thking, CER, social engagement, and wider picture of change. The
4Scribes game can be viewed asedium-term andmore structuredC2Game activity within

the possible time frames of pedagogical orchestrations in C2Learn practice (C2Learn
Integration deliveable, section 3.2)1

The Learners The Teachers
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B Social Engagement

I CoCreation within a group.

9 Learrers engage in dialog through the
act of storytelling:

0 Pose Questions

0 Debate Ideas

0 Promotes dialogue and
encourages peers to voice
their ideas

0 Actively generates conflict
and forces learners to seek
different paths

9 Learners negotiate and promote their|
ending in the endgame.

I Turnbased gameplay allows each
learner to take control of a story,
leading the creative effort during that
point:

0 Take charge and leads on
their turn

0 Each learner has a turn,
sharing the control and

Assigns/Facilitates:
0 The creation/management of the
learner groups for play
0 collaborative learner work
0 whole class work
Acts as a facilitator and arbiter of the game, an
agrees the rules with learners.
Enables and facilitates learner dialogue:
0 Through the customization of
interesting premises;
0 Through the customization of session
specific elements;
0 Allowing learners express different
viewpoints.
Encourages all learners to express their opinior
and critique during game.
Intermediary between conflict when occurred:
0 Allows turntaker to express his action
to others.
Manage and verify if all learners are taking
individual initiative during their turn.
Withdraws from the stage as much as possible
becoming an observer and facilitator of play.
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leadership equally (flattened 9 Allows space for learners to take riskstside
hierardies) GKSANI 602YF2NI 1 2ySé
0 Decisions have consequenc
to the story and characters
0 Instigates Action
9 Created stories are presented to the
wider C2Space, motivating learners t
be creative and have their work
appreciated and valued by others.
9 Engage in playful actions with ottse
0 Allowing learners to immers
themselves in the premise
and story
0 Are willing to take risks and
t SI @S GKSANI
0 Learning about careation
with other learners both
during the play session and
the wider reflective phase.

Table8 - Framing of 4Scribes with C2Learn Practice
6.4 4SCRIBES WITHIN THEAYFUL C2LEARN PEO&ICAL PRACTICE
The following table provides insight into how 4Scribes links tadaR8pace properties and is

realized as a C2Experience with respect to the key elements of C2Learn pedagogical practice
and learning design.

4Scribes within C2Space 4Scribes as a C2Experience
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A2 CER
[asin Al above] [as in Al above]
9  Designing more interesting and original I LyOfdzRS& St SYSyia RA
elements and characters, for disruption established routines and patterns:
in-game sessions. 0 Disruption elements and player
induced disruptiongwithout teacher
intervention).

9 Playfully realize brainstorming tasks.

B Social Engagement
9 Afford collaborative and communal activity,

1 ¢SFEOKSNRa YIyl3asys which is realized within the group and placeg
group, whole class learner activity. within the wider community.

9 Teacher decision on learner grouping. I Premises and custom endings motivate

9  Provides access, organization and leamers to debate and solve their personal
overview of thelearner content for both challenges within the game session.
learners and teachers. 9 Each turn a learner is encouraged to expres

1 Open critique, debate and evaluation their story and change perspective due to
between learners on created-iclass previous player disruptions.
stories and content. 9 Enables the expression and management of

9 Learners taking lead in the dialogue O2y Tt A0G Ry &l a®2YIiy
process and the reflection of content 9 Leadership consistently changes, allowing
created. learners to take control.

i Attach and host dialogue aralaluation 9 Involves the exploration of new ideas, with
to specific stories and content. story consequences.

9 Keeping track of learner turns and  Moments of decision making.
decisions during the story creation 1  Allows learners to agree/disagree/challenge
session, for later reflection and with each other in order to gain feback
discussion. during play.

{1 Motivates learners to engage and create 9 Allows experimentation with pluralities.

novel content in the story making

sessions, through gaeful experience.
 Provides learners with feedback and

discussion about their creative activity.

D Wider Picture of Change

9 Allows learners to obtain badges and
rewards, through their activity.

Table9 - Framing 4Scribes within the Playful C2Learn Pedagogical Reacti

6.5 C2ASSISTANTS IN 4IBES

At the start of the session the teacher (or learner) will define wkizAssistant will act as the

G 9 £ S Y S ywhichbasiallgonsists of distributing the elements which will go in players
hand for that session C2Assistas will select the elements from a substantial sample of
elements within the C2Spacé&ach player element hand will still consist of 2 Scene Elements,
1 Character Element, 1 Myth and 1 Secret Myth, although they will be picked by the chosen
C2Assistant.

For the Disruptor version C2Assistants will also distribute the adjective tokereners will
be able to use on other player characters during the game. C2Assistants will select the
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adjectives from a substantial sample of character elements within the &2Sphe system
may collate adjectives that exist as part of characters elements in the whole C2Space, or
relevant subspaces depending on local network and database topography

In theRolePlay version the C2Assistants will assign which characters eaaiméz will play.
Teachers may turn off the usage of assistants for the setup phase. C2Assistants will select
character elements from a sample obtained from the C2Space. Typicality of characters can be
measured based on their diagrammatic representation #reladjectives associated to the
characters.

The table below summarizes how the C2Assistants will function within the 4Scribes game

versions.

Standard Most Novel Highest Rated The Typicality of The Atypicality of Generate
and Light Hements from Elements from Elements between a Elements between a new random
and Dark C2Space C2Space set of C2Space set of C2Space Elements.
sample. sample. Elements and Elements and
Teacher defined set Teacher defined se
of Elements. of Elements.

Disruptor Most Novel Highestrated  The Typicality of The Aypicality of Generate
Adjectives adjectives from adjectives between adjectives between a new random
from C2Space C2Space a set of C2Space set of C2Space adjectives.
sample. sample. adjectives and adjectives and

Teacher defined set Teacher defined set
of adjectives. of adjectives.

RolePlay Most Novel Highest Rated  Typicality of Atypicality of Generate
Character Character characterqavatar + characters (avatar + new random
(avatar + (avatar + adjectives) between adjectives) between characters.
adjectives) adjectives) a set of C2Space a set of C2Space
from C2Space from C2Space characters and characters and
sample. sample. Teacher defined set Teacher defined set

of characters. of characters.

Tablel0- Description of C2Assistant Actions within 4Scribes

6.6 USE OF COMPUTATIONAOLS

4Scribes relies on the use of semantic tools as indicated in Table 11, when teachers set up

game sessias of the systenfsee D3.1.2)

C2Game: 4Scribes

Thinking Seeds Generator
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Web Miner O
Tools fostering Idea
. 9 Cloud of Thoughts @)
Conception
Competitive Thinking Spaces
Novelty Computation =
. . o
Semantic Reasoning Tools assessing Surprise Computation
Computational Tools  Dimensions / Aspects
Creativit . .
y Impressiveness Computation ki
Creativity Points Computation 2
(Texton-Text)
Search Engine Wrapp
Supporting Tools

Text Clustering

Tools fostering Idea
9 New Graph Retrieval

Conception
Diagrammatic Tools assessing  Novelty Computation
Reasoning Dimensions / Aspects
Tools Creativit
y Typicality Computation
Supporting . .
Mind Mapping Server
Tools e

Mixed-initiative Procedural Content

Mixed Initiative CeCreation . .
Generation (C2Create variants)

Profiling User Profiler ks

Tablell - Applicable tools for 4Scribes

Thehand ofelements presentedo the learner in the beginning of éhgameare picked from

an element pool of the conjunction of all of the elements that were created by learners within
the C2Space or a pool of elements specifically set up by the teacher (usually domain specific).
Elements are chosen either based on th&manticNovelty (Mad Scientist)Value (Wise
Oraclg, Typicality(Typical Tom/Progressive Petra)RaendomnesgChaotic Kate).

Novelty will be measured as the semantic novelty (D3.2.1) of aneglein contrast to the
elementsa significant C2Space elent sample. Value will be measured with the help of the
C2Space through a croveburcing methodology, where element assets with higher social
ranking have higher value. Typicality assistants will require further information, such as a
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predefined set of elments set by the teacher for the game or the default element set (without

any leaner customizatiorg see Fig. 10 Typicality will be measured by comparing elements
fromasetdLIS  @Ay3 StSYSyida 6AdSd GKS fSIFNYySNRa
elements) and a teacher defined element set. A typical or an atypical element will be the
semantic distance of an element from the playing set compared to the teacher defined set.
Play towards typicality would increase the potential coherence of a nagrata result of the

play. Randomness will consist of creating a brand new element-éxastent in the pool of
elements) in the hopes of creating learner disruption.

C2Assistants - Customization

{ frpeettem ‘_‘\_L/' ]
In case of Typicality C2Assistants, the
o~ teacher must associate a "typical” set
Card Deck Typicality Decks v EI of elements.

‘ Add ‘

FigurelO- Example of C2Assistant Customization (Typicality)

The gamewill inform the user profilingservice by storing the following information: user id,
group id,the turn by turn use of elements during plésepresentation in arXML format),
C2Assistant used, C2Assistant suggestions at each step of the imier@efiresentation in
XML format), suggestions pickecharacters used, elements used, final game state, resulting

GSEG TN} 3IYSyida yR GKS NBadzZ Ga 2F GKS @g2GAy3 i

The user profiler, in turnnay influencethe behaviour of one or me C2Assistants, such as
which cards are picketbr learners to play.

6.7 CONNECTING 4SCRIBBSTHE C2SPACE

N e

{G2NASAE LINPRdJdzOSR o6& LXFe@Ay3d FINB LRaldSR 2y
a02NRSa

who won gets a special indication on the story, marking it as win@erthe individual page,
players can choose whether they want the story to be readable by others in the C2Space.
Badge values are awarded to playédor play of 4Scribes as indicated in Table 12.

Badge Name _ Accomplishment |

Junior Scribe Complete at least one game of 4Scribes

Veteran Scribe Complete at least five games of 4Scribes

Honorary Scribe Win at least one game of 4Scribes

Renown Scribe Win at least five games of 4Scribes

Narrative Commission Play with at least five character elements created by ot
players

Tablel2- 4Scribe Badge Descriptions

7 C2GAME: CONSTELLANSD
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Herein we provide the detailedame design description of theonstellationstory making
C2Game.

7.1 GAME SUMMARY

Constellations is a story making game, ugtgmentsthat span across multiple sessions. The
game applies a topgown approach, where an overarching theme is chosen and @dijiehe

Gofhylaé FyR akKlLS (KS &iG2NE dzyAOSNBES I ONR A&

by different learner groups, allowing groups to focus on certain parts within the story universe
or contribute to other parts previously played by otheogps. The game has no competitive
elements, players work together in order to provide compelling and interesting stories.

Constellations fits into the C2Games space of the overall C2Space environment, as it consists
of a structured playful experience, vahi can span over multiple gameplay sessions.

7.2 CONSTELLATIONS DRSD®CUMENT

Constellations is a story making game where players work cooperatively to create a
compelling fictional universe. Stories may intertwine and may be created in different points
in time and space. Constellations focuses on a-teng storytelling experience, where the
addition and combination of various micro story sessions contribute to a bigger story universe.
Sessions may be played concurrently (if in different points in timgacey or progressively
(continuing a story of a previous session).

|7.2.1 THE OVERARCHING UBRR®E, THE PERIOD AMIE CONSTELLATION

Constellations is a tedown story building game, which begins by defining an epic theme (the
Overarching Universe). Ftre Overaching Universe a list of events (Periods) is specified,
which consist of timeline milestones where world changing events have happefeed. The
Stone Age, The Bronze Age, etc.).

Periods are named accordingly to the universe and consist of a set of @datbns created

by the learners who through these help shape the period they are playing within, which
consequently shapes the overarching universe. Periods may also be associated to a Light or
Dark tonality, which only adds flavour to the period (elge Btone Age was a Dark Period in
Humanity, while the Bronze Age was Light Period).

A Constellation is a gameful play session, where learners cooperatively play a-staking
gamein order to specify and further detail the Period they are playing witBonstellations
may be extendedi.e. progress the same story in a future sesswmjay overlap with other
Constellationg(i.e. stories that intersect with one another).

7.2.2 STORY CONCEPTS

Story Concepts are facts about the universe that transcends per@u$are known by all. It
specifies concepts, objects, facts that are common betwadeperiods which tie the periods
together. During sessions learners may have the ability or even be prompted to create a
concept, however they will always be specific tocanstellationthey are currently playing,
unlike story concepts that transcends all constellations and periods.
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Timeline >

-~

1st - Period

.

Overarching Universe The Qverarching Universe that
ties everything together.

2nd - Period 3rd - Period

000000

000000

A Period consists of a set of
constellations telling the its story

Story Concepts

- Magic Commaon concepts that
- Steam Energy transcends all periods.
- Terraforming

- Three Kingdoms

j

Figurell- Overarching Universe encompasses Periods and Story Concepts. Periods
encompasses ConstellationRed Lirs denote Constellation Extensions

7.2.3 DISRUPTORS

I S5AANHzZLII2NI Aa | NYyYR2Y Y2RAFTASNI GKI G
account the disruptor during his turn, as some disruptors might be associated to specific
characters within the stor. Disruptors will have a random chance of appearing during play.

Disruptor types include:

F FFSOGaA

1 Character Specific DisruptorsThese disruptors will attach themselves to a character
that is being played in the Constellation.

Examples include:

62 2dzy RSREBREAT{ O NI YRAOF LILISRET d1 SIfSRET dacz
éHonoured TDislionoured X

1 Constellation Concept Disruptog These disruptors will attach to the constellation
from that specific point in time forward and will be a common concept throughout
the constellation only The turataker must specify a constellation concept that would
make sense in that point in time; learners are encouraged to discuss a new concept
with the rest of his story group.

1 Relationship Disruptors¢ These disruptors will creat@ character connection

between two characters within the constellation that is being played. If there is only
one character within the current played Constellation, then this disruptor is replaced
by a Character Specific one.

Examples include:
GClLttAYAD
G. NB (G KSNX

S
{

Ay Gl FGSET GWSIf2dzaeséT
AAUSNET d4ClFGKSNkaz2liKSNET

Version: 10, 25" May 2014

DRAFT Page| 48

GCNR Sy R:



ClLearn (FP:818480) Game Design D4.1.2 May 2014

1 Timeline Disruptor¢ This disruptor affects the diagrammatic timeline randomly.
Examples include:

o Modifying the node connections so that 4yaayed nodes arparallel,

o Creating a constellation that intersects with a particular node in the current
constellation (which can then be played at a later date) simulating crossing
storylines;

o Creating a random constellation configuration that starts after the endirtgef
current constellation.

|7.2.4 LONG TERM PLAY

Constellations is éong-term C2Game experience, where the aggregation of micro playful
sessions (i.e. The Constellation) will contribute to the construction and creation of a co
creative fictional story universeConstellations was designed so that multiple groups of
players (from the classroom or not) would be able tecceate within the same universe
simultaneously (i.e. each group is assigned a Period within the overarching storyline).
Constellations was alstesigned not as a competitive game, but rather as a cooperative game,
where players band together to discuss and build interesting stories and settings.

Long Term Play Sessions

Difficulty Types Theme - An Empire Divided

,/"'_.—‘_'“““‘ﬁ-u.__
Big Dipper Type - Parallel Stories Converging
The Multiple Play Sessions of a Group

Crion Type - Two Different Cutcomes

Figurel?2 - (Left) Types of Constellations; (RigiiRepresentation of a Comsllation
within a Period; The red connections represents a Constellation with multiple play
sessions.

7.2.5 SETUP GAME

The setup phase is divided into two types. Tital setup phases completedonly once,n
which the overarching universe themethe Period and Story Conceptare decided The
Constellation setup, is where the gard play sessiors are defined (e.g. Number of turns
per player, C2Assistant used, specific deck seflpdf theabovesetups can baccomplished
by the teacheror evendiscussedn the classroom, allowing students $select andvote on
particular themes that are interesting to them.

27.2.5.1 INITIAL SETUP PHASEEFINING THE OVERARG UNIVERSE, THE
5 PERIODS AND STORXCEPTS

EachOverarching Universs a onetime only setup processich is as follows:
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1. Pick an overarching themeThe theme should relate to the bigger picture of the story
universe. In additionthe theme should be epic, abstract, one sentenlmng and most
importantly set some initial concepts into the mind of the play@itse theme should also
be timelessand spark the imagination of learners and a world they want to explore.

Examples

oMankind has harnessed the power of magit

Gt tlySd 9FNIK Klalr 6S02YS AyKIoAlGlof S
GTwo empires at war T

oMankind takes to the seas, amliscovers the New Wodd®d

2. Divide the game irPeriods(Min. 3) These represent long spaces in time within the game
universe (centuries or millennia) and can hauaghtor Darktone. A couple of sentences
should be used to describe this periotlofe ¢ More Periods can be added later on, as
the game progressesfonstellationswill fit within these time periodsdetailing that
period within the story universe. As sessions are played the more detailed the story
universe will becomé.e. populated with chaacters and evenis

Examples for overarching themeMankind has harnessed the power of magic

GThe first Magic enabled humans are born. Empires turn to war, harnessing this limitless-power

Darke T

Gal 3IA0 Aa YiNRE S
N

02 © fiori the rdfinks dEAnTienOengingdlohtE T 2 F  a |
GCSIFNJ2F (GKS a2NDOS 3

R IA A
BNBRT riafic ndrsDarkE NS o6 St t A2y YR S
3. Decide onStory ConceptgMin. 5) Story Concepts are facts about the story univeyse

things that arecommon between all peods and known to everyone between all

sessionsit might be a forbidden power, an object of desire, the names of kingdoms, etc.

Story Concepts can be chosen by the teacher, but it is recommended that learners take

part in this process suggesting concefaisthe universe.

Examples for overarching themeMankind has harnessed the power of magic
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7.2.5.2 CONSTELLATION SETUP

A Constellation is a small story within the larger overarching story universe. A Constellation
sits within the story arc periods allowing learnersiiouldthe events which shape the period
they are playing within. Players may extend previously played Qtaigias, either
backwards (play the past) or forward (play the future). Players may even create a parallel
Constellation detailing other events within the same timeframe but at a different location. A
Constellation setup ia per sessiorsetup and is aflows:

1. Select the period the scenario will take place.

2. Define at what point in the period this scenario takes place, according to other scenarios
(if any)¢ it may be past, parallel (at the same point in time) or future. lisithe
continuation of anoher constellation, then select the constellation to extembte ¢
Constellations have the potential of crossing with others, creating overlapping storylines.
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3. Define a theme (or if a continuation of a previous constellation, keep the previous theme)
and an ending.

4. Define the number of turn per players. A Constellation size should be a multiple of the
number of players, i.e. if there are 4 players then a Constellation size should be 4, 8, 12,
etc.

Players can continue pleng previous constellations, meang that the ending of the previous
session, will serve as the start of the next one, extending the constellation.

7.2.6 GAMEPLAY (4 PLAYEER® 1 OR 4 TABLETS)

Players will take turns advancing the story through the constellation reaching the ending. At
the stat of the session a group of characters is defined, these characters will be the main
actors of this session and will be used throughout the constellation.

START OF THE SCERARIHOOSING CHARACT¥RSSION 1

Players will discuss the scenario and whilcaracters are going to be used in this scenario. If

it is the continuation of a previous scenario, those characters will be suggested characters,
although players are allowed to use any character.

START OF THE SCERARIHOOSING CHARACTERSSION 2

Players will discuss the scenario and the system will choose which characters will be used in
this scenario. If this session is a continuation of a previous scenario, the previously used
characters will have a higher probability of being chosen for the cugamte.

START OF THE SCERARIHOOSING CHARACT¥RSSION 3

Players will discuss the scenario. During play characters are revealed with an associated
action. From that point onwards that character is usable by everyone in the session.
Characters have dadher probability of appearing at the beginning of the session.

17.2.6.1 Turn Taking
Constellations is turn-based story makingame, each turn will consist of the following:

1. '3 GKS adlr NI 2F | LX I e&SNDa snaNyobabilySfaaead Sy
player being affected by a Disruptor;

2. 3story elements, guided mneof the C2Assistants, are revealed to the player; the player
must choose one of these and base the story progression on the element cfsesehig.
13).

3. The turn takemrevealshis event to the rest of the group. The turn takers wordingl,
although players may vote to veto his play, and retell the event, bas&onditions:

f LT GKS LXF@SNJI RARYQlU GI1F1S AyGz2 F002dzyii KAaA

f L¥ GKS vdnfcongafistJravios statements in the storyline;

In order for the veto rule to take affeall learners (besides the turtaker) must agree
to veto.

Version: 10, 25" May 2014 DRAFT Page| 51

N



ClLearn (FP:818480) Game Design D4.1.2 May 2014

4. To finalize the play, the turn taker writes down the continuation of the story summarized
in 3 to 4 entenceg(see Fig. 11

Choosing a Card

1 11
Fear The Maiden

The Knight

Defeated.

Scattering
Humanity.

” /
. The Alliance Was

Clicking on a Previous node
reveals the written story

Player clicks the Node to
reveal his 3 choices of play

Figurel3- Player Turn Example

Writing the Story

12
The Alliance Was

The Knight Defeated.

Scattering
Humanity.

Unbeknownst to Sir Robert, a fraitor was <::| &':;ggi:hgeas{t:;m':Eeg::ie;“
amangst their company. The traitor Yy prog '

poisened his food, ultimately killing him.

Figurel4 - Example of Player Finalizing Turn
7.3 CONSTELLATIONS WN ERLEARN PRACTICE

The following table provides descriptions of learner aratcteer practice falling under each of

the five elements of creativity for the Constellations game. The Constellations game facilitates
possibility thinking creative emotive reasoningnd social engagementThe Constellations
game can be viewed aslangterm structured C2Game activity within the possible time
frames of pedagogical orchestrations in C2Learn practice (C2Learn Integration deliverable,
section 32.1).

The Learners: The Teachers
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Tablel13- Framing of Constellation with C2Learn Practice
7.4 CONSTELLATIONS WN'RLAYFUL C2LEARNMRGOGICAL PRACTICE
The following table provides insight into howrGtellations links to the C2Space properties

and is reaBedas a C2Experience with respect to the key elements of C2Learn pedagogical
practice and learning design.

Constellations within C2Space Constellations as a C2Experience
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actions, allowing learners to reflect and 1 Involve (changing) leadership roles;

discuss the story progression and 1 Emphasize equality of opportunities within th

evaluation; group, everyone has equal influence on the
9 Learners may take the lead in the story;

creation of the story and its characters; 1  Include moments of decision making and of
I Learners and teachers all have the abil translating decisions into action.

to contribute to the overall storygually;

 Learner contributions and decisions wil
be tracked and can be used for later
reflection;

I BEnacts a playful, gamkke (gameful
experience of the wider activity;

9 Helping learners feel as players engage
in a longefterm challenge;

9 Allowing creatios that groups and the
community can evaluate as interesting
surprising;

I Keeping trace of the activities so that
learners can reflect on them in their
evaluation of the experience afterwards

Tablel4 - Framing Constellations within the Playful C2Learn Pedagogical Practice
7.5 USE OF C2LEARN CONMRUONAL TOOLS

The use of C2Lea computational tools in this game is presented in the Table below.
Constellations will predominantly utilize the Semantic Tdsée D3.1.23s C2Assistants, for

use during the gameplay component of the game and the C2Space component of
Constellations.

Thinking Seeds Generator X
) Web Miner @)
Tools fostering Idea
. . Conception
Semantic Reasoning P Cloud of Thoughts O

Computational Tools
Competitive ThinkinGpaces

Novelty Computation *
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Surprise Computation 5
Tools assessing
Dimensions / Aspects o Impressiveness Computation *
Creativity
Creativity Points Computation .

(Texton-Text)

Search Engine Wrapper
Supporting Tools

Text Clustering

Tools fostering Idea .
g New Graph Retrieval

Conception
Diagrammatic Tools assessing Novelty Computation
Reasoning Dimensions / Aspects o
Tools Creativit
y Typicality Computation
Supporting Mind Mapping Server
Tools Pping

MixedHinitiative Procedural Content

Mixed Initiative CeCreation . .
Generation (C2Create variants)

Profiling User Profiler w

Tablel5- Applicable tools for Constellations

C2Assistants are used in a similar fashion (i.e. Element Selectiomd $sribes (Segection
6.6). Furthermore, theWise OracleC2Assistaninay present learners; if requested by the
learners themselves; high valued excerpts of previous written texts, from different
constellations or even story arcs. This may serve as a way of inspaingrieas they wait for
another player to finish their turn.

The gamaewill inform the user profilingservice by storing the following information: user id,
group id,overarching universeperiod, the turn by turn constellation as it is being played
(representation in anXML format), C2Assistant used, C2Assistant suggestions at each step of
the interaction (representation in XML format), suggestions pickieel final constellation
characters used, elements used and the texts written

The user profiler, iturn, may influencethe behaviour of one or more C2Assistants, such as
which cards are picketbr learners to play.

7.6 CONNECTING CONSTHIOAS TO THE C2SPACE

Constellations will use elements and characters previously created by players. The story
universedn which the Learner participates in will be represented in his C2Space. The Learner
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may also view his stories (which he participated) and other group stories within the specific
story universe. Learners will also be capable of visualizing the path nfaiva created
characters and the associated constellations that their characters are attached to.

The specific game badges earned through the Constellations game are represented in the
table below.

Badge Name Accomplishment

Astronomer Play at least fivgames of Constellations

Where no Man has gone befori Your created characters have been played five time:
other players

Telescope Create a new Constellation
Stargazer Play/Create at least five Constellations from the sa
Galaxy Trucker Play/Create at least five Constellations, each one i

different story arc
Tablel6 - Constellations Badge Descriptions

8 C2GAME: ALIVE MAPS

This section describes the Alive Maps diagrammatic reasoning C2Game and, as in the previous
game descriptions, it provides a game summary, it places the game within the C2Learn theory
and pedagogical practice and ends with a full game description, use of computational tools,
and the Alive Maps badge system

8.1 GAME SUMMARY

In the singleplayergame Aive Maps players make diagrams representing structures, concepts
from society, science and other areas. The game or a teacher provides an initial concept that
the players create aided by C2Assistants. During play, a teacher or the system can introduce
a dramatic tilting,a change in the setting, that requires the player to change perspective and
modify their diagram. Concepts are represented edourful shapes, associated via
connections, which can be used to apply specific rules to the connected sAdqme.is no
winning criterion per se; in Alive Maps the activity is geared towards simulation and
construction for its own sake, similar to play in games suclsiagCity(Maxis, 1989)or
MineCraft(Mojang, 2011)In several ways, Alive Maps has a sinmiativation of freeform,
humanevaluated storytelling as 4Scribes, but works on the diagrammatic rather than on the
semantic levelHowever, at the end of a session where many learners create simultaneously,
LISSNE FyR GSIFOKSNJ YI &. Sthantc reaspning ik Sxistéhd & @ Q
underlying/analogical process triggered through the abstract diagram (Yannakakis et al.,
2014).

Alive Maps offers a highly interactive experience to the learners, with abstract notions
(represented visually) movingn the screen, interacting with other notions and forming a
gestalt entity, which likely can only be interpreted by the creator herself. While the game has
several simple rules, their combinatigralong with the highly malleable canvas on which the
game § being playedg can offer vastly different experiences, guaranteeing emergent
complexity and that no two playthroughs will be the same. In addition to these, the
C2Assistants can disrupt the experience further, allowing learners to present a finatlmasult

is very different to that of their colleagues.
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8.2 ALIVE MAPS DESIGNAMENT

In Alive Maps, the teacher provides a theme and a starting map (representivigatif
situation). Players interact with the map with the 'help’ of the C2Assistants, and lspezdic

time to finish their map (specified by the teacher, assumed3ninutes). Once the time has
elapsed, the map is frozen in time and students take turns presenting their maps in front of
the class. As in other C2Games, maps are peer evaluatedraamiessed by the teacher.

Objects can be associated via connections, which can be used to apply specific rules to the
connected shapes. Initial rules are hardcoded into the predefined theme, but can be modified
by the C2Assistants. The final list of themeill be finalised after the first rounds of
experimentation/piloting with the game, along with each theme's rules and shapes.

821 ¢1 9 ¢9! /1 9wQ{ wh[ 9

The teacher can choose a theme and load one of theepisting scenariog.g. a model of
an aquatic enviroment) and specify which shapes are available to all students in the
beginning of the game.

In addition to the above, the teacher can disrupt a-présting scenario in order to provide a
what-if situation(e.g. what if an oil spill causes a large blalckud to appear in the middle of
the ecosystem?).

Instead of loading prexisting scenarios, the teacher can let players start from scratch by only
specifying shapes available to the users to add to an empty(mgpdescribe the story of Free
Willy with5 shapes and 7 connections)

1822 ¢19 [9! wbowQ{ wh[9

Learners camdd objectsto the AliveMap provided that they are available on their sidebar.
Adding a shape to thAliveMapis done by clicking the object on the sidebar and dragging it
to a location in theAlive Map. Once released, all the game rules which apply télikkeMap
start taking effect on the new object. Learners have a specific numbgehages of specific
colour and once the sidebar is empty of objects, the only way to get more is from C2assist

Learners can also connect shapes to each other by usingaheéct icon on the sidebar.
Once the Connection button is pressed, the game entermect modeand dragging from
one object to another connects the two objects with a line (represenngemantic
connection).

Learners cabreak connectiondy swiping their finger on top of an existing connection.

Learners can also delete a few shapes usingraserwith a finite number of uses (specified
by the teacher). Once theraser button is pressd, the game entersrase modeand clicking
an object on the AliveMap will remove it completely and irrevocably from the
game. Students camimmove existing objects of théliveMaparound, by clicking them and
dragging to their desired location.

78.2.3 THE LEARNw Q { LbeowcC! /9
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TheUl is comprised of two parts: ttenvas where theAliveMapis drawn and updated based
on the game rules, and thedebarwhich contains shapes that can be added to AiweMap

buttons for adding connections or erasing objects, and th2Assistants which can be
interacted with (clicked on).

interactive, moving user canvas (AliveMap)

I(a dd connection

.

a2

~
2 X erase

(click and drag to map)

available objects

MNew rule:
The darker an
object is, the more
things connected

toit will gain
saturation.

Figurel5- The Learner's Interface in Alive Maps

C2Assistant &
Suggestion

|&Z4¢I9 / HI

{{LLE ! b ¢ Q

w h

Change(or invert) a global rule for instance, theMad Scientistan make all cloud shapes
move bwards the bottom of the screen, rather than towards the top which is the rule up to

that point (see example

below).

Add a new obiject to the sidebaithus making more objects (which were not expected by the
teacher) available to the learners.

Modify a spedfic object(e.g. change its shape or catd. This can be done by dragging a new
shape or paint bucket (respectively) from the assistant's balloon to the shape they want to
change. The new shape or new aslgs designated by the C2Assistant, but whiclstixg
object will be modified is decided by the learner.

Reconnecty | LJI

NI A Odzf | NI &

RA & NXzLIG A @S

Faaradl yi

Map and replace them with an equal amount of connections between random (or not so

random) objects.

|8.2.5 ENVIRONMENT AND GAMBEY

Version: 10, 25" May 2014

DRAFT

Page| 59



ClLearn (FP:818480) Game Design D4.1.2 May 2014

Alive Maps offers a wide array of options for learners to experiment, in this section we
describe the gameful environment of Alive Maps and how it is played.

28.2.5.1 SHAPES AND COLORS

The drawing environment will allow learners to use aetgrof shapes and colos.

DN OLATOBEe0)

Figurel6 ¢ Example shapes available in Alive Maps

NOTE ON COLORS
Colaurs will use theHSBrormat, which is comprised of:

1 Hue: The "attribute of a visual sensation according to which an area appeds to
similar to one of the perceived calcs: red, yellow, green, and blue, or to a
combination of two of them".

§ Saturation:The "colarrfulness of a stimulus relative to its own brightness". Saturation
of 0 is grayscale; saturation of 1 is the meittrant colar possible.

1 BrightnessThe "attribute of a visual sensation according to which an area appears to
emit more or less light". Brightness of 0 is black, regardless of hue/saturation, while
brightness and saturation of 1 is white regardlefiue.

Figurel7 ¢ Example oloursavailable in Alive Maps

8.2.5.2 GLOBAL RULES

Shapes may perform actions/animation depending on the shape type auarcolo

RULES BASEDONANWOE ¢ Q{ / h[ hw

1 The darker the colar's brightness, the morehings connected to it will lose saturation
(simulates pollution).

1 The more saturated the colour, the faster the object grows in size (simulates life).

1 The darker the colar's brightness, the more it drags nearby objects closer to it (its
drag force is proprtionate to its size). Dragged objects do not necessarily need to be
connected to the dark object (everything goes).

1 When colars become fully desaturated, they start getting black (simulates
pollution).

1 Anything colliding with a completely black objeli¢s, and the black shape grows in
size (simulates death/pollution).
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f Objects with high saturation and similar hues repel each other (simulates hunters
fighting for territory in an ecosystem).

RULESBASEDONTHBA® / ¢ Q{ {1 't 9

1 Jagged shapes (with acute agg)l which are connected with each other keep reducing
each other's size until only one shape remains (simulates carnivores fighting for
dominance).

T Circular shapes (no acute or right angles) grow in size if there are connected only with
other circular shapes.

1 Cloud shapes always move towardthe top of the screen with a speed proportional
to their size.

1 Shapes with any right angles move towards the bottom of the screen with a speed
proportional to their size.

28.2.5.3 SCENARIOS

Scenarios consist ofset of pre-made AliveMapsthat may be directly used or customized by
the teacher for classroom use. Scenarios usually map to a specific theme &rofirasment
or Society

JUNGLE ECOSYSTEMNBRED

Jungle ecosystem with many brown cylinders representing Tdgsse logs are connected with
most other entities, forming an ecosystem which is built upon the woodland and keeps
hunters disconnected from each other. The teacher can providead-if scenario by breaking

all connections from théliveMap or by convering all brown cylinders to black (burned down
forest).

AQUATIC ECOSYSTEENE®RIO

Aquatic ecosystem with relatively stable number of hunters/sharks (spiky white objects
representing teeth) and cyan clouds (representing fish swarms). Teacher can proxide a

if scenario by inserting a big black cloud shape (an oil spill) or by removing most cyan clouds
(due to overfishing).

18.25.4 GAMEPLAY

THE TEACHER

The teacher loads the environment theme, and is presented with 5 possible scenarios under
the Environment themejungle ecosystem’, ‘aquatic ecosystem’, ‘clean coal’, 'wind energy’,
and 'isolation of Australian fauna'. She selects aquatic ecosystem and loadbvediapon

‘admin’ mode. She adds a big black cloud at the centre oAthveMapprovided: she wants

to discuss oil spills today. She chooses to add 5 concepts to the sidebar so that all her students
have access to them: a white triangle (shark), a red cylinder (toxic waste), a blue circle (water),
a white circle (air) and a green parallelogram (Greenpshgs).

THE LEARNER (ALINA)
Once the teacher tells her to start the Alive Map app, Alina connects to the server and
downloads the teacher's Alive Map. The simulation starts immediately, and she sees that the
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nice ocean ecosystem is being threatened bygaliback cloud, which the teacher told her is

an oil spill. She immediately glances at her sidebar, trying to figure out how the 5 shapes

shown there can help her fight the oil spill. She drags a red cylinder next to the black cloud,

and connects it via th€onnect button. She has played the environment theme before, and

knows that the black cloud will eventually take all the colour from the other objects and eat

them, so this vibrant red thing should buy her some time to save the pretty cyan clouds. She

looks at theMad Scientistat the bottom of her sidebar, and hoping that he can break the

Nbz Sasx tA1S KS 2FiSy R2Saszx akKS OfA0la 2y KAY

THE C2ASSISTANT (MADENTIST)

TheMad Scientisbbserves what all the studentsecurrently doing: it seems that a lot of

them are having desaturated objects (due to the desaturation rule of the black cloud). Since
desaturated objects and cloud shapes are very common at this state of the gamdathe

Scientistries to break thispa 1 SN}y o6& &ddz33SadAy3a + ySg Nz S F2N
'y 202S00 Aaz (GKS Y2NB GKAy3a O2yySOGSR G2 A
/w!l daradlyd LXIOSa | odzidz2y aleAy3d a! LI & wdzA S

BACK TOHE LEARNER (ALINA)

Alina doesn't really understand how the C2Assistant's rule can make any sense if black is oil
pollution, but that is why they call him thdad ScientidtShe is currently too panicked that

her entire ecosystem is turning to grey, so sipaickly pressesApply Rule and makes
connections from the black oil spill to all other objects. Soon, all connected objects start
gaining happy colours! This will be hard to explain to the teacher in the end, she knows, so
she starts making up a story hdte blindingly cyan fish are actually radioactive because of
the radioactive red barrel which is connected with a line to the black cletlde radioactive
ingredients merged with the oil and covered everything! She hopes her story wins her the first
place with her fellow students: she knows a lot of them have seen the latest Spiderman movie
and will like this radioactive stuff.

THE EVALUATION PHASE

After 10 minutes, the teacher says that the game is over and everyéiieeMapfreezes at

its current gate. All maps are transferred to the teacher's tablet, and now she calls each
student up to the board to explain what their map represent. Alina is next to last, so she is
happy that neone mentioned radioactivity yet: thank yolad ScientidtUnfortunately, the
teacher is evaluating the best story, so it goes to Mark who ended up with a massive black
cloud which ate all the other objects: his story was a depressing tale about how all species
eventually got polluted and grayed/black from the oil spillcisa boring story, Alina thinks...

¢ 0GKA & A &Shéa Bopedzihat heRlNdVapwill at least receive some likes from her

Of FaavylridiSaxo

8.3 ALIVEMAPS WITHIN EARN PRACTICE

The following table provides descriptions of learner and teacher practice fafiohgy @ach of

the five elements of creativity for the Alividaps game. Alivdvlaps facilitates possibility
thinking and CER; social engagement is not supported during the interaction with the Alive
Maps game but is of paramount importance when presenting fthal map to class. Alive
Maps can be viewed asshorter-term, focusedand structured C2Game activity within the
possible time frames of pedagogical orchestrations in C2Learn practice (C2Learatilonegr
deliverable, section 3.2)1

The Learners The Teaher
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Tablel17- Framing of Alive Maps with C2LeaPractice

8.4 ALIVE MAPS WITHINHIRLAYFUL C2LEARMARGOGICAL PRACTICE

The following table provides insight into how AlMaps links to the C2Space properties and
is realised as a C2Experience with respect to the key elements of C2Learn pedagogical practi

and learning design.

Alive Mapswithin C2Space

il

= =

B Social Engagement

Offers opportunities for individual, collaborative
and communal activity.

Provides acess to, organization, and overview ¢
the creative activities.

Provides gamdike triggers and information, sucl
as gauges, scores and badges.

Foregrounding solutions/ creations that the
groups and community evaluate as interestingly
surprising (rewardinghose taking the risk to

t SIS WwO2YTF2NIL [ 2ySaQ
Keeping trace of the activities so that learners ¢
reflect on them in their evaluation of the
experience afterwards.

Alive Mapsas a C2Experience

Provides opportunities for individual
creativity.

Encourages the expression and
considertion of different viewpoints
Involves exploration of what is lying
behind a given challenge or situation
including hidden consequences.
Includes moments of decision makin
and of translating decisions into
action.

Enables students to
engage/disagree/chinge with one
another/each other to gain feedback
during the presentation.

Tablel8- Framing Alive Maps within the Playful C2Learn Pedagogical Practice

8.5 USE OF C2LEARN CONMRUONAL TOOLS
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The use of C2Learn computational toolghiis game is presented in the Table below. Alive
Maps primarily utilises thenixed-initiative procedural contentgeneration(see D4.3.2)ool

as C2Assistants available in the game suggest entirely new diagrams of suggest new shapes to
be used during the eation. Unlike Iconoscop@ee &ction 9) the mixedinitiative aspect of

Alive Maps is supported by C2Assistants but primarily from the interaction between game
rules (either global or customized from the C2Assistants) and the user's input.

C2Game: Alivdlaps

Tools fostering Idea
Conception

Semantic Reasoning
Computational Tools Tools asassing

Dimensions / Aspects o
Creativity

Supporting Tools

Tools fostering Idea

Conception
Diagrammatic Tools assessing
Reasoning Dimensions / Aspects 0
Tools Creativity
Supporting
Tools

Mixed Initiative CeCreation

Thinking Seeds Generator

Web Miner

Cloud of Thoughts

Competitive Thinking Spaces

Novelty Computation

Surprise Computation

Impressiveness Computation

Creativity Points Computation
(Texton-Text)

Search Engine Wrapper

Text Clustering

New Graph Retrieval

Novelty Computation

Typicality Computation

Mind Mapping Server

Mixed-initiative Procedral Content
Generation (C2Create variants)
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Profiling User Profiler

Tablel9- Applicable tools for Alive Maps

The choice among the possible disruptions available to C2Assistants will be guided by
particular heuristics:

1 Diagammatic novelty from Alive Maps currently being designed by other players,
Alive Maps already submitted for this specific Theme or previous states of the user's
current Alive Map.

1 Typicalitytowards the original, prexisting example which the teacher chymd for a
what-if scenario (in the example provided, typicality assumes that students should
revert the damage of the oil spill to have an aquatic ecosystem similar to that in the
original example).

1 Valuebased on which Alive Maps (using the same themegwewarded with badges
in the database.

Each C2Assistant persona will be guided by each one of the selected heuristics (or a
combination of heuristics) and each suggestion will be dynamically adjusted based on the
diagram currently created.

The gamaewill inform the user profilingservice by storing the following information: user id,
final map (location, shape, calpand size of each shape and its connections), rules applying
at the end of the interaction, C2Assistant suggestions at each step of theadtibn
(representation in XML format), suggestion picked, and votes/tags from all players (or teacher
score).

The user profiler, in turnnay influencethe behaviar of one or more C2Assistants, such as
valuebeing affected by the most rewarded Alive Main the profile andhovelty affected by
all Alive Maps in the profile.

8.6 CONNECTING ALIVE MAPO THE C2SPACE

Game specific badges obtained by the learners are represented in the table below.

Junior Architect Play at least one gaenof Alive Maps.
Veteran Architect Play at least five games of Alive Maps.

Second Opinion  Apply at least one suggestion by a C2Assistant.
Group Effort Apply at least a total of five suggestions by C2Assistants.
Leonardo DaVinci Play at least five diffent themes.

Table20 - Alive Maps Badge Descriptions

9 C2GAME: ICONOSCOPE
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This section describes the final C2Game designed ndomeebscope The structure of the
section follows the template used for all C2Games thus far.

9.1 GAME SUMMRY

In the multi-player (i.e. min 4 playersgjame Iconoscopeplayers make icons representing
concept given by the system or their teacher. The goal of the game is to both makewime
icon representative to the concept but not too obvious, and to gudsatihe coplayers icons
represent. Players score points for guessing right, and for haviptagers guess what their
own icon is representing. However, if all-glayers map the icon, the player loses points,
hence the need to make an icon that is repentative, but not too obvious.

9.2 ICONOSCOPE DESIGNCDMENT

Iconoscope is a multiplayer game ideally played in a tablet by 4 players or more. The game
builds on the relationship betweetonceptsandicons (that can form a diagram).

The design of the Iconospe game is inspired by mechanics of it game and the
diagrammatic activity example (nam&Xeativity Icons) provided in deliverable?.1.2.

This game is different than the oth€2Gamess it essentially requires the participants to

internalize thelogic of a disruptor, and then produce one. A concept, a rule, a phrase etc. can

under certain circumstances receive a pictorial representation. The game requests its players

to produce a diagram (icon, simple abstract image) out of a given input (ubngllistic, but

not exclusively). The creativity (disruptive) part comes in through the way this icon is then

evaluated. Usually signs or icons are meant to convey unambiguously whatever message,

notion, idea etc. they represent. Thiescommon measure &uccess is their having conveyed

GKSANI YSaal3asS oy2iAaz2y SGO0Od0 Ia | OOdzNI 1St e 2NJ 7
GKSYé¢ o0SAy3a GKS dzZ GAYIFGS 321 @

In Iconoscopethe diagram produced has achieved its purpose if it has conveyed the idea to
asmany people as possible, boot all. So an icoffails if:

T It communicates its intended message (notion etc.) to everyone.

T It communicates its intended message (notion etc.) to no one.

1 It communicates its intended message (notion etc.) to fewer people tather
competing icon.

9.2.1 SESSION SETUP

The teacher starts the game by picking a small number (e.g. minimum 3) of concepts from a
preRSFAYSR aSiG 2F 02y OSLIiakARSIakg2NRa SEAaGSyd
tablets. Predefined terms may inclle anything from abstract concepts suchlage and

freedomto more specific properties such heuseandstorm. The final list of concepts will be

finalized after the first rounds of experimentation/piloting with the game. In the first

iterations, words (i.e. concepts)from the basic elements deck are useth addition to the

concepts the teacher also provides the group of players an initial diagram antinike

required for completing the task/puzzle (i.e. the maximum playing time).

9.2.2 GAMEPLAY
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Each member fothe group choosem secretwhich part of the concept input to use in order
to produce a new diagram out of the initial one (or its subcomponents), which expresses
(communicates) the concept input, albeit with the above evaluation constraints in mind.

Noate that if the teacher chooses so, the group can also function as a unit, competing with other
groups.

Each player (or group of collaborating players) can choose from a predefined palette of shapes
and icons existent in the game. They can drag and daipte, resize, color existing shapes

as well as add new shapes to the shapes suggested by the teacher. The final set of predefined
shapes is expected to be of manageable size in order to be easily represented in a tablet; the
final icons is to be included the game will be the outcome of digital playtesting sessions and
will be, in part, depended on the set of concepts that come with the game. It is optional that
the teacher may specify which icons will be available to the students, thereby affecting the
challenge of the game task.

After creating the new diagrams, the playergload their creations to the C2Space and the
other competing players (or groups of players) twyguesswhich concept of the available
options provided in the concept inputeadt diagram represents. The diagram that manages

to correctly communicate its intended concept message to the most balanced set of players
(neither none nor all; see loosing conditions above) wins. Alternatively one can keep playing
more rounds and whoeverdas the higher accumulative score at the end wins.

There are of course several possibilities with respect to the exact final scoring system adopted

which need to be playtested in pilot studies in the classroom but the most obvious scoring

system is the on¢hat is based on the notion &hannon entropyfrom information theory.

According to such a scoring system the diagram that managestmize the entropy of

student answerswins the game; e.g. get half correct votes (out of two concept options) or

getlh GKANR 2F O2NNBOlO G20Sa o6KSYy (GKNBS 2LJiA2ya
favouring correct over wrong answers will be tested and piloted. The example below describes

a full gameplay of Iconoscope based on a scoring system that followsritheipfes of
{KFyy2yQa SyiNRLRO®

19.2.2.1 EXAMPLE

THE TEACHER

The teacher presents a group of 4 students with the following 3 concepts (input) from the
available concepts in the gam@:ove], [Success]and [Balance] She then provides the
following diagram (or a sedf two shapes: a circle and an arrow) and sets the game time of 1
minute (default value):

Figurel8- Teacher Example Icon

THE LEARNERS/PLAYERS
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Each player picks one of the concepts and is presented the shapes in his tablabtdasp
below). Within one minute they are capable of moving, resizing,ucmig, rotating the
existing shapes or adding new shapes from the predetermined shapes/icons palette. Each
player uploads their creations to C2Space when the game is over.

[ Your Word is Love }

Define a selected shape's color

through RGB wheel
Shape Toolbox

Yy

Shapes can be "Snapped” between

vy themselves

Pinching on a shape will make
7w, it grow/shrink/deform

Holding down a shape and dragging
will enable "line creation” mode

Figue 19 - Example of Iconoscope Drawing Interface

THE C2ASSISTANTSGCUMNOSCOPE

While interacting with the icons a number of C2Assistgmepresenting different qualities of

the diagram such as novelty or balangsuggest altern@ve diagrams the player might want

to consider during the creation. The C2Assistants provide the diagrammatic disruptors of CER
and follow the principles of mixehitiative cocreation (further details are provided in the
section about the use of C2Leatomputational tools in Iconoscope below).

EVALUATION PHASETME C2SPACE

At the evaluation phase each participant presents his/her diagram to the rest via the C2Space.
The other 3 players try to guess which one of the 3 concepts the diagram standédor. T
following table shows an example of potential selections of concepts and their corresponding
diagrams and scores. The winner of this example is player 2 as she manages to confuse 2
players and get 1 player to correctly guess the concept of her diagram.

Concept Picked [Love] [Success] [Balance] [Balance]
Diagram/Icon

Created @ @ g @

Other player [Love]: 3 [Love]: 2 players [Success]: 3 [Love]: 1 player
guesses players [Success]: 1 players

player
Score 0 5 0 3

Table21- Iconoscope Evaluation Example

THE WINNING CONDINIO
A potential game scoring/reward function provided in the example above is as follows:

1 If all 3 players guess correctly, the player presenting iagrdm receives 0 points.
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1 If none do, the participant presenting the diagram receives 0 points.

1 If some do but some do not, the player presenting the diagram receives 2 points for
each unsuccessful guess.

1 Any participant who guesses correctly what the dgsy stands for receives 1 point.

In this scoring system opponent player confusion is valued more (e.g. in the case of player 2)
correct guesses (e.qg. in the case of player 4).

9.3 ICONOSCOPE WITHIN.ERRN PRACTICE

The following table provides descriptionslefrner and teacher practice falling under each of
the five elements of creativity for the lconoscope game. Iconoscope facilitates possibility
thinking and CER and social engagement. Iconoscope can be viewedhastea-term,
focusedandmore structured@Game activity within the possible time frames of pedagogical
orchestrations in C2Learn practice (C2Learn latixgn deliverable, section 3.2.1

The Learners The Teacher

B Social Engagement

I Learners cecreate (individually and within 9 Assigns/facilitates:
a group). They do that by consciously 0 individual learner wek
placing themselves, and their creative 0 collaborative learner work
outcome in the wider frame of the 0 whole class work
community (whole class, school) 1 Encourages all learners to express their

1 Learners have an interest in getting their opinion.
creative activity (Iconoscope output) 9 Facilitates the learners to become aware of
appreciated and valued by others. being in charge of their own image to others.
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9 Learners engage in playful action, alone 1
and together with the others:
0 Immerse themselves in the
experience of the creative

process 1
0 Facilitae immersion in the
experience of the creative 1

process for the rest of the group
0 Are willing to take risks and/or
fSH@S GKSANI WO
possibly generating surprising
individual or collaborative ideas) q

Designs peer/group evaluation into the
activities, so that learnerdcy’ WLINR Y 2
creative solutions to others and peers can co
evaluate their creativity.

Emphasises the playful nature of the activity
2L2asSR G2 GKS FT2NXI
Withdraws from the stage as much as possib|
becoming an observer anddditator of the

play (possibly also a daJf | & SNJ 2 NJ
times at the same time as retaining the
teaching agenda)

Allows space for learners to take risks outsid
WO2YF2NI T 2ySaQr oé
of surprising ideas and avoiding crigim of
unconventional thought

Table22 - Framing of Iconoscope with C2Learn Practice

9.4 ICONOSCOPE WITHIMPEUL C2LEARN PEDGSGIAL PRACTICE

The following table provides insight into how Iconoscope links to the C2Space propedies an
is realised as a C2Experience with respect to the key elements of C2Learn pedagogical practice

and learning design.

Iconoscope within C2Space Iconoscope as a C2Experience

B Social Eragement
i Offers opportunities for individual, collaborative
and communal activity.

9 Provides access to, organization, and overview,
the creative activities.

9  Provides opportunities for individual
creativity.

I Affords collaborative and communal
activity realized within the group.
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9 Provides gamdike triggers and information, sucl 9 Encourages the expression and
as gauges, scores and badges. consideration of different viewpoints
9  Foregrounding solibns/ creations that the 9 Involves exploration of what is lying
groups and community evaluate as interestingly behind a given challergor situation,
surprising (rewarding those taking the risk to including hidden consequences.
tSH@S WwO2YT2NI 12ySaQ 1 Includes moments of decision makin
9 Keeping trace of the activities so that learners ( and of translating decisions into
reflect on them in their evaluation of the action.
experience afterweds. 1 Enables students to
engage/disagree/challenge with one
another/each other to gain feedback
during digital gameplay.

Table23- Framing Iconoscope within the Playful C2Learn Pedagogical Practice

9.5 USE OF C2LEARN CONMRUONAL TOOLS

The use of C2Learn computational tools in this game is presented in the Table below.
Iconoscope primarily utilizes theixed-initiative procedural contentgenerationtool (see
D4.3.2)as C2Assistants available in the game suggest entirely new diagrams of suggest new
shapes to be used during the creation. The C2Create tool (see description in section below) is
the foundation for the usef mixedinitiative design in this game. Suggestions provided during
player creation will be guided by particular heuristics such as diagrammatielty (Mad
Scientist)from an archive of diagrams that have been stored for each condgpigality

(Typial Tom and Progressive Pettajvards (or againstithe typical set of icons defined by

the teacheryvaluetowards thewinning diagrams under each concdjtise Oraclg winning
diagram balancer randomnesgChaotic Kate)Each C2Assistant persona willgheéded by

each one of the selected heuristics (or a combination of heuristics) and each suggestion will
be dynamically adjusted based on the diagram currently credted.detailed descriptions of
diagrammatic heuristics are provided in the D4.3.x delibleraeries.

The gamewill inform the user profilingservice by storing the following information: user id,
group id, concept picked, diagram created at each step of the interaction (representation in
XML format), C2Assistant used, C2Assistant suggestipesch step of the interaction
(representation in XML format), suggestions picked, final diagram submitted, votes/tags from
all players for each diagram, game score for each player.

The user profiler, in turnmay influencethe behaviar of one or more C&ssistants with
respect to the diagrams they suggest and/or the initial shapef/icon set each player has
available realizing a form of dynamic difficulty adjustment based on earlier performance in
the game.

C2Game: Iconoscope

. . . Thinking Seeds Generator
Semantic Reasoning Tools fostering Idea 9

Computational Tools Conception i
Web Miner
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