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ABSTRACT

Games are increasingly being used to answer research questions;
however, no clear typology has been established to organize
these types of games. For instance, games such as EteRNA, Phylo,
and Foldit have been specilcally designed to answer research
questions and solve reaborld problems, whereaSommercial
off-the-shelf games (COTS games, such as Eve Online, World of
Warcraft and Fable IIl have been used by researchers to address a
variety of questions-such as ones about morality, epidemiology,
motivation, or how people learn. In this workshop position
paper, I briefly review relevant literature and posit a possible
typology for research games.
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1 EXTENDED ABSTRACT

Since their inception, we have been using games to investigate
questions about humanity, science, and the social sciences. For
instance, through how we play @ gamewe can learn more about
who we are, as well as who we might becam@ameshave
informally provided valuable insight into human behavior,
society, andsocial structuresBut in the past few decades, games
have been more systematically usad research environments
Moreover, the frquency of designing games specifically to be
used “for researclhas increased, such as games created with
the primary purpose of advancing knowledge and answeing
researchquestions. As games are increasingly used for research
purposes it is helpful to systematically categorize themto
discover common themes and purposes across disciplines and
game types, as well as to create a shared language for discussing
these games and designing new ones. It is alsouseful to create a
taxonomy such that we can undesstd any gaps, work toward
reducing those gaps, and imagine the types of games that we
should create and whichmight be useful asfuture needs,
interactions, questiongnd technologies evolve.
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lere are a number of ways that commercial o'the-shelf
games could be used for research purposes. For instance,
commercialgames have been used bpidemiologyreseachers
to understand outbreakd.ofgren and Felerman usedorld of
Warcraft (WoW) to investigate responses to real-world biological
outbreaks by lookng at WoWcreator BlizzardOs accidental
release of a digital OmonsterO that wiped out many avatars with
lower HPs (hit points)[1]. !ey analyzed the responses of the
surviving players and were able to create beler models of
outbreak scenarios. Games have also been used to study human
behavior in terms of ethical decisiemaking and interactions
surrounding ethical dilemmas. For instance, Steinkeuhler &
Simkins usedWoW to study moral reasoning [2and Schrier
usedFable Ilko create an initial model of ethicalthinking, which
includes empathy, relection, and reasonirjg8]. Educators may
also use games as ways to assess their students and help
research their individual and class-wide needs; game could also
potentially use this feedback tadapt to theplayer, such as in
the case of Fasttmath. Moreover, companiesaay use games to
research their own players, and to find ways to revise their
games to maximize pro!t and engagement in their games.
instance, Zynga uses large-scale, reatime data analyis to
inform current and future social games [4]. Game companies are

For

also creating research initiatives within their own games, such as
Eve OnlineO$roject Discovery initiative, which enlists players in
mapping real proteins in the body [5], or categorizig real
galaxies.

Games are also being made by researchersspecilcally
research real-world open problems and questions, such as ones
from science, humanities, and social sciencesmd beyond.
Games such as these enl®mateuresearchers to collaborate
with scientists; collect and/or analyze data; observeand record;
annotate and tag; or share perspectives [6]. These games are
typically called “citizen science” games, “crowdsourcing games,”
and Ohuman computation gamesdd the purposes of brevity |
will call them Oknowledge gamesO because they create new real
world knowledge through the playing of the game [7 For
instance, we now have games that aim to support science
research initiatives, such as Foldit which enable players to
experiment with am fold 3-D representations of proteins and
submit their designs or EyesonAl StallCatchers where
players help researchers beler understand AlzheimerOs Disease
by identifying and taggingstructures in cellular images

While most of these types of game#m to research science
questions knowledge games are also being used for humanistic
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and social scientific research, such as in psychology, education,
history, literature and art. For instance, Giant Otter’s SchoolLife
presents social scenarios to playerdo help crowdsource
information abut how people react to bullyinghese !ndings in
turn have supported their creation of Al-driven virtual
characters to make thigame’s scenarios more realistic. Players
also can play Tiltfactor LabO$Beanstalkgame and assist in
transcribing text from images taken from botanical books. This

in turn could help researchers who are analyzing botanical
history and other types of histories and literature.

These knowledge games are theoretically elective, in part,
because thy combine the Obest partsO hofiman beings and
computerssuch that the sum is greater than its partdis is
olen called Ohuman computatiorfi€] because itoptimizes the
talents and resources of both humans and computers, who are
working togetheracros distance and timeFor example, human
beings are good at palern recognition and spatial manipulation,
whereas computers are prolcient at processitigese tasks faster

Anonymized

To propose a possibl new typology, | !rst investigated other
related typologies. !e "rst is by Brabham[13] and describes
four approaches to crowdsourcing. Brabham’s typology focuses
on the types of problems crowdsourcinghopes to solve,and
focuses orthe perspective ofhe organizationthat is initiating
the crowdsourcingactivity. le typology is summarized in Table

1 and

involves

four types:

knowledge discovery and

management; broadcast search; pgeted creative production;

and distributed human intelligence taskingOne issue with
BrabhamOs typology is that it Oconlates the goals or problems
that are trying to be solved using crowdsourcing with the way
that the organization or the public participatesO.[8) other
words, it does not dive inttlowthe people interat, and instead
focuses on the goals of those interactions.

Table 1. BrabhamOs Crowdsourcing Typology

Category

General Approa!

Examples

[8]. Together, they are able to accomplish more than each could
separately.

OcCrowdsarcing® and Ocollective intelligenceO areterms
that are frequently used to descrilibe activitiesand processes
that players may use to help solve problems and support
research through knowledge games. !ese terms also speak to
the elective partnership between computers and human beings
(and humanto-human interactions) Collective intelligence
typically refers tothe way that knowledge is shared among a

Knowledge
discovery and
management

Answers to research
questions and open
problems already exist
out there in the
collective public and the
crowd can bring it
forward and share it
through a
crowdsourcing platform.

Brabham uses
SeeClickFix and
Peer to Patent as
examples of this

approach L3

collective of people, rather than just in one person®s mind,
suggesting that when people work tether they can beler solve
problems and rake more elective decisions [9Crowdsourcing
which was !rst descrbed byHowe, s Othe process by which the
power of the many can be leveraged to accomplish feats that
were once the province of a specializedv@ [10].Since then,

Broadcast searct

One person in the crowd

has the answer to an
open problem or
research question and
the crowdsourcing
platform will be able to
Ind it.

Brabham uses
InnoCentive as
an example 13

others have used the term to describay collective activities
doneby human beings that are supported by technology, &mel
olen mutually benel!cial relationshipamong organizations and
people that occurs whepeople (he crowd) ae helping to solve

Peeiveled
creative
production

le public will design
and curate new ideas,

research possibilities, or

products.

Brabham uses
Ireadless as an
example L3

this particular organizationOs problems [11]. For instance, a
researcher or group of researchers may use a game to help
crowdsource solutions, data, perspectives, or opinions related to
a problem l!ose researchers may be able to solvéd problem

or answer their research question more quickly and diversely
because they are able to delegate the tasks to a wider range of

Distributed
human
intelligence
tasking

le crowd participates
by analyzing data,
collecting data, and
doing other tasks to
support research and
other activities.

Brabham uses
AmazonOs
Mechanical Turk
as an example

[13

people than their own lab or organization may be able to sustain.
Moreover, a group of people with varied expertise mayen be
beler at solving a problem or o"ering insight into a research
problem than the indivdual researcher or lab [12

In this workshop paper | explorea possible taxonomy for
gamesfor research andleeply dive into one subtype of these
games-knowledg: games-or gamesghat are created speci!cally
to solve realworld research questionsising crowdsourcing,
collective intelligence and human computation technigukealso
identify the next steps going forward.

1.1 Previous Typologies

Another posshle typology is from Wiggins & Crowston
[14] and focuses on citizen sciencéeyOcriticize earlier citizen
science typologiess focusing on how the public participates in
aspects of scientilc researchather thanE Gociotechnical and
macrostructuralfactors inluencing the design of the study or
management of participation0&)duoting 14]. !us, in  Wiggins
and CrowstonOs typology, they categorize by project goals (e.g.,
education, conservation) and how projects may have clusters of
dilerent goals.!e goals that emerged from their analysiare:

science,

management,

action,

education,

conservatio
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monitoring, restoration, outreach, stewardship, and discovery instance, earlier | discusSchrierOsise of Fable llito r~esearch
[14]. ethical decisioamaking [3], or Lofgren & FelermanOsse of
WoWto researchepidemiological modelfl].

1.2 Possible Typologies 2. Educational Games Resear!. Educational Games

lere are many dilerent ways we could categorize games for Researchincludes educationalgames that are used to research
research. For instance, we couitdt separate games by whether their target populationfor educational purposes and assessment.
the game is specilcally made to solve research questions, versus (Note: not all educationajames are made for these purposes;
whether a gameis madeprimarily for other purposes, but could ~ however, like the commercial games research category, this
be usedfor sometype of researchWe could also organize the  category includes games that could beused for this purposeJor
games by genre, platform, audience, commercial versus instance, a gaméike the DragonBoxNumbersseriesmight be

educational, and other typical typologies of game®/hile these used to get feedback on a studentﬂsgress_m gaining
o numeracy skillsby evaluating how they are playing the game,
types of organization may workon the macro levelthey focus

and using this to gain insight into their learning proceg&uch a

more on the goals and/or natureof the game itself, rather than game mayeven learn about and assess an individual®s growth,
its relationsip to research and understanding the world.we needs, and current understanding of a topsamething that
wanted to focus more on categorizing based on research Fas!mathdoes) or such a game could, iaggregatepe usedo
possibilities, we could organize games by the type of research research and assess learninganpopulation or community or
question or methodology used (empirical, qualitative, across distance anavertime.

ethnographic), the epistemologidalens (how do they answer 3. Knowledge Games.Knowledge Gmes & gamesthat

questions and seek truths?), or by the type of knowledge or imaril d licitl i h - d build
discipli dvanced, such as humanistic, scientilc or science are primarty an- oXp ICIt-y crealtt to research a topic an -UI
Iscipline a €d, su > S : IS ’ new knowledgein a domain. lese games can bshared publicly
technology, engineering, and mathematicSTEM), artistic or or privately. For instance, Foldit EteRNA SchoolLife and
aesthetic knowledge, orsociopolitical or sccial scientilc. Stallcatcherare all examples of games that are primarily created
However, such disciplinary boundaries are artilcial, and many to solve reaworld problems and aatribute new knowledgeTo
research questions require multiple disciplines and types of drill down deeperinto the Knowledge Games categary also
methodologies to respond to them, further problematizing this considered the previouslydescribed citizen science and
type of categorization scheme. crowds_ourcing typologiesand considered how we could further
subdivide knowledge games (and potentially the other
categories)!e resulting proposed typology was created with
the purpose of initiating a conversation on these types of games.

We could categorize agnes by the scope of their research
questions (local or global; school or type of community), or their

ultimate research agenda, such as for commuihitylding, lis  typology will need to be furthervetted empiricall

. . . : : pirically once
policy-making, or education. We could also categorize by the more games for research, arkhowledge gamesspecilcally,
type of researcher/research orgaai who is using the game, emerge Any typology used should adapt tew uses of games
such as corporate, neprolt/not -for-prolt, college/school. For instance, in the future, newategories may emerger any
However, for all of these divisions, there are overlaps and the current categories may split further into subcategories. (See
organization andresearchproject agenda may not be relevantto  Table 2 for the possibléypology of knowledge gameswhich
the type of research being performed. was adaptedin part from SchrierOs bodknowledge Gamd§];

We could also organize these games by the gesi see Table 3 for a list of games discussed in this a)ticle

principles that they usegame mechanics, design model used
(e.g., MechanieBynamicsAesthetics (MDA)),or the types of 4 NEXT STEPS
social arrangements and techniques they may use to solve Using games for research purses may span several
problemsor respond to rese@h questions. lese are potential  categories andve may not be able to capture their complexity
drivers of a typology; however, not all games are created with a simple typology or categorization scheme. However,
specilcally for research purposedus, we may "rst need to creating a possible categzation scheme helps to understand
divide games broadly into threemain categories. !ese three the types of games #t have been created, and ak® types of
categories relate to general categorieg which games can be  games that could be created and the gahat exist. @e
used for research purposes, even if those are the primary use of category of Ogames for researci€ not beler than another

the game. categoryand each game should be dgs#d and matched to the

1. Commercial Games Resear!. Commercial Games  research needs and goals of a particular research question and
Researchincludes commercial o!-the-shelf (COTs)gamesthat audience.Moreover, any categories that become widespread
are used as Oresearch laboratoriesO to learn hbman nature, nomenclatureshould not proscribe the types of new games that

social interactions and other pursuits. lis category could then  gre creatednor how they are used. Rather, anypblogy should
be ZUbd"é'de% ml'tlo rzse"f‘trt;h thitl_'s ma(:]e publicly avallablelor serve to capture a momerof time in games for researcand
conducted and shared witthe publicto enhance our communa should evolve and adapt as needgyestions, technological
knowledge;and research that igenerated andisedonly by the - . . )
abilities, and human interactions changée next steps in

private sector for their own purposes (such as insight into their ; o .
audience or to generate further prolt and engagemerfor evaluating these typologiesinclude systematically and
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empirically analyzing and organizing allcurrent knowledge

games, and also all games for research, based on a number of
dilerent elements(such as goals, approaches, design principles, Beanstalk

interactions, gameplay, audiencefind then analyzing future
games to undersind and identify if any gaps remain.

Table 2. S'rierOs Propose#tnowledge Games Typology

Anonymized

toler.com/scho
ollife/

bullying scenarios
(Giant Oler)

hip:/iwww tiltf
actor.org/game/
beanstalk/

Players transcribe text
from (OCR) botanical
book images(Tiltfactor)

Fas!math

hlp://fas!'math.  Players learnbasic
mhs.org/sims/st numeracy skillsand the
udentaccess/fm game adapts to the

ng studenfd needs

(Scholastic)

Category General Approa! Examples
Cooperative !ese games invite players to Happy
contribution contribute a task, such data Moths;

collection or categorizing objects,
to support a research agenda.

Reverse the
Odds

Stallcatchers

hlps://stallcatch
ers.com/main

Playersidentifying and
taggingstructures in
cellular imageselated to
AlzheimerOs Disease
(EyesonAlz)

Analysis lese games invite players to Apetopia;
distribution  provide perspectives, VerbCorner
interpretation or analysis.
Algorithm-  Players engage in complex Foldit; le
construction interactions to Osch a computerO Restaurant
(and us) more about humanity; it Game
may also support the creation of  Which
an algorithm that a computer can English?
beler process.
Adaptive lese games take the information  SchoolLife
predictive and interpretations colleed; approaches
and/or the way a player playsa  this but
game, and learns about the currently no
player(s) (individually and in game does
aggregate) such that it can make this.
predictions about that player and However,
people more generally, and many other
perhaps even adapt to beler types of
support the playerNote: this games adapt
subcatgory could become to the dayer
absorbed in the Algorithm (such as
construction category insofar as a Fas!math,
gameOs algorithms are then used Forza
to predict and adapt to the player. Motorspoi}
Table 3.A Selection ofGames Discussed
GameTitle URL Summary
DragonBox hlp://dragonbo  Game that teaches
Numbers x.com/products/ numeracy skills.
numbers (DragonBox)
Foldit hlps://fold.it/po  Players solve protein
rtal/ puzzles. (University of
Washington/Center for
Game Science)
EteRNA hlp://www.eter  Players design new RNA
nagame.org/web molecules. (Carnegie
Mellon/A. Treuille)
Eve Online hlps://lwww.eve Players do realworld

Project Discovery online.com/disc

overy/

tasks such as galaxy
identilcation to earn

rewards for Eve Online,
a longrunning MMO

(CCP Games)

SchoollLife

hlp://www.gian

Players interact with
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