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PREFACE

This year we are pleased to be publishing the second volume of the annual proceedings for
the Games+Learning+Society (GLS) Conference. For eight years now, GLS has been a
valued event for individuals working in academia, industry, and as practitioners in schools to
come together around their shared interest and passion for videogames and learning. This
conference is one of the few destinations where the people who create high-quality digital
learning media can gather to discuss and shape what is happening in the field and how the
field can serve the public interest. GLS offers an opportunity for in-depth conversation and
social networking across diverse disciplines including game studies, education research,
learning sciences, industry, government, educational practice, media design, and business.

The GLS conference offers a variety of session types, ranging from traditional academic
presentations and symposia to hands-on workshops and informal Fireside Chats with
leading individuals in the field. The first day of the conference offered educators a unique
opportunity to participate in workshops relating to various topics around games and learning
in the GLS Educators Symposium, directed by Remi Holden. Keynote speakers this year
included Colleen Macklin, Reed Stevens, and Sebastian Deterding. This year we hosted
several Well Played sessions, offering a unique “close reading” of games ranging from The
Elder Scrolls: Skyrim to Super Meat Boy. Introduced by Drew Davidson of Carnegie Mellon
University, these analyses enable an opportunity for participants to cross publish in the Well
Played journal. We also held the first Educational Game Arcade, where attendees were able
to play a variety of educational game titles and talk with the developers. This year the
conference also hosted the second Games and Art Exhibition titled Pen and Sword, curated
by GLS artist in residence Arnold Martin. In addition to formal presentations the arcade held
lively sessions of games such as Johann Sebastian Joust, a social game played with
PlayStation Move controllers, as well as the very popular (and sometimes shocking) Cards
Against Humanity. The informal social and play sessions throughout the conference offer as
much opportunity for debate, discussion, and the incubation of new ideas as the more formal
sessions and presentations.

We would like to give a big thank you to our conference sponsors this year, including
Microsoft Research, Pearson, Filament Games, Mediasite by Sonic Foundry, the Wisconsin
Department of Public Instruction, and Game Crafter. We would also like to thank all of the
presenters and attendees who make the conference as fantastic as it always is and the
volunteers who enabile it all to happen. Our last thank you goes to Drew Davidson and ETC
Press for publishing the proceedings for us. We are already hard at work on next year’s
conference, looking to make it as inspiring and wonderful as ever.

The GLS Proceedings Editors,
Crystle Martin, Amanda Ochsner and Kurt Squire
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Learning
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Abstract: There is a growing community of games for learning researchers
conducting foundational work on game adaptivity. Their interest lies in the difficulties
in ascertaining direct learning gains from instructional digital game play. The common
belief is these difficulties arise from a “one-size fits all” approach to instructional game
design (Beal et. al., 2002). A potential means to address this issue could lie in the
incorporation of artificial intelligence and/or design elements of intelligent tutoring
systems within an instructional game’s decision-making architecture. Assessing and
adapting to the learner's instructional needs during gameplay would theoretically
result in increased learning gains. This fireside chat will begin with a discussion on
the affordances of adaptivity within games for learning. The conversation will then
transition to a discussion on the limitations and challenges of implementing adaptive
game play, and will conclude with a discussion on future directions in research on
adaptivity within games for learning.

Introduction

There is a growing community of games for learning researchers conducting foundational work on
game adaptivity. Their interest lies in the difficulties in ascertaining direct learning gains from
instructional digital game play. The common belief is these difficulties arise from a “one-size fits all”
approach to instructional game design (Beal et. al., 2002). A potential means to address this issue
could lie in the incorporation of artificial intelligence and/or design elements of intelligent tutoring
systems within an instructional game’s decision-making architecture. Assessing and adapting to the
learner's instructional needs during gameplay would theoretically result in increased learning gains.

This belief is born out of the long-standing challenge within educational technology to provide
instruction that adapts to address learner’s individual differences (Thorndike, 1911; Dewey, 1964;
Cronbach & Snow, 1977; Como & Snow, 1986; Tobias, 1989). Adaptive instruction, “an educational
approach that incorporates alternative procedures and strategies for instruction and resource
utilization and has the built-in flexibility to permit students to take various routes to, and amounts of
time for, learning” (Wang & Lindvall, 1984, p. 161), is beneficial for several reasons. The first benefit is
that adaptive instruction allows for multiple paths to learning and learning goals. The second benefit is
adaptive instruction leverages the current aptitudes and skills of the learner in order to strengthen
areas of weakness. The third and final benefit is that adaptive instruction better prepares learners to
succeed in future learning opportunities (Glaser, 1977).

Adaptation Within Education

Human tutoring is commonly believed to be the most effective form of direct instruction (Bloom, 1984).
One reason is the ability of the human tutor to focus their attention on one particular student and tailor
the instructional support that they provide. Adapting instruction to meet the current needs of a learner
is pointed to as a valuable skill in the arsenal of an effective tutor. Unfortunately, it is logistically
impossible to provide one-on-one tutoring within contemporary, compulsory school settings. Students
greatly outnumber teachers, the finances do not exist to support hiring more teachers, and a host of
other issues make it difficult to implement this instructional model. The advent of the personal
computer heralded a technological solution to issues surrounding one-to-one instruction. Computers
don’t get tired, are always available, are able to make human-like decisions, and can store vast
amounts of data, which can be used to provide the dynamic instructional support to learners. One of
the more successful attempts at emulating human tutors through the use of a personal computer is an
intelligent tutoring system (ITS).

Intelligent Tutoring Systems

The general goal of the field of intelligent tutoring is to increase learning efficiency. These can be
conducted through the use of instructional models, which can be one-to-one, many-to-one, or one-to-
many models. For example, traditional grouped instruction has one teacher for many learners. One to
one instruction is found in tutoring settings. Within a many-to-one model a learner is provided with
instruction from a variety teachers that address personal pedagogical needs. Intelligent tutors seek to



take advantage of opportunities provided by computers, the Internet, and the fields of artificial
intelligence (Al) and cognitive science to provide one-on-one, many-to-one, and one-to-many learning
environments.

Well-designed intelligent tutoring systems have consistently been shown to improve learning
outcomes in a variety of different domains. For example, AnimalWatch, an intelligent tutor designed to
help pre-algebra students solve word problems, produced equivalent learning gains with human
tutors, but in half the time (Beal, et. al. 2005). Eliot, Williams, and Woolf (1996) developed an
intelligent learning environment to teach medical personnel how to manage the effects of cardiac
arrest. An evaluation of the intelligent tutor revealed that it produced results comparable to those
produced by a human instructor. Based on these successes within the field of intelligent tutoring (and
many more), it is theorized that the integration of an intelligent tutoring systems or cognitive tutor
within the architecture of instructional games would help in the acquisition of learning gains.

VanLehn (2006) characterizes an intelligent tutoring system as having two loops: the inner loop and
the outer loop. These two loops contain elements that make them an appealing inclusion within the
architecture of an instructional game. The outer loop is responsible for selecting tasks for the learner
to complete. The inner loop, on the other hand, is responsible for administering the steps that a
learner has to complete in order to show competency on a task. In addition, VanLehn states, “the
inner loop can give feedback and hints on each step. The inner loop can also assess the student’s
evolving competence and update a student model, which is used by the outer loop to select a next
task that is appropriate for the student” (VanLehn, 2006, p. 227). By applying these characteristics of
within instructional game architecture, one can avoid the one-size-fits-all approach to the sequencing
of tasks within instruction and provide an adaptive, personalized learning environment.

Adaptive Games for Learning

Embedding adaptivity within an instructional digital game has several pedagogical advantages. The
first is that it allows for personalized feedback. In order to assess the current state of a learner,
without interrupting game play, Pierce, Conlan, and Wade (2008) designed the ALIGN (Adaptive
Learning In Games through Non-invasion) system architecture. ALIGN is made up of four processes,
which work together to provide an individualized learning experience: inference, context
accumulation, intervention constraint, and adaptation realization. This system was used to provide
feedback and affective support to the user based on their game play. While their study was
exploratory, the researchers found those players that received adaptive hints after an unsuccessful
experience within the game showed marked improvement on future attempts on the same task than
those who played a one-size-fits all version of the same game.

Another affordance of adaptive digital games for learning is the adjusting of the game style to the
learner. Magerko, (2011) describes S.C.R.U.B. (Super Covert Removal of Unwanted Bacteria), which
is a game being developed to teach about microbes that are resistant to antibacterials and their
transmission within a hospital setting. S.C.R.U.B. is actually a collection of small (mini) games that are
being designed to teach students about these super strong strains of microbes and how they can be
transmitted from person to person from either contact with contaminated surfaces or human-to-human
contact. Adaptation of the game takes place through the matching of the users play style preference
to their learning style preference. While this adaptation is not dynamic (play and learning style
preferences are determined by a pre-test), the researchers have developed a prototype, with the
ultimate goal being dynamic game adaptation.

Goetschalckx et al. (2010) condensed adaptations within instructional digital games to two categories:
Dynamic Difficulty Adjustment and Dynamical Estimation of Player Abilities. One important
characteristic of games is their ability to provide challenge. Al can be used within instructional digital
games to provide the appropriate amount of challenge to a user. This is accomplished through the
creation of a player model. Challenge is an important element of successful game design as it serves
to maintain motivation and engagement, which are important contributors to learning. Al is a beneficial
addition to the architecture of any digital game because when tuned precisely, it can provide the
optimal level of challenge, while providing the learner with the exact instructional content that is
needed.



Intelligent Tutoring Systems and Games

Attempts at combining features of intelligent tutor systems with features of games can be classified in
one of three approaches: 1) Adding game features to an existing ITS, 2) adding ITS features to an
existing game, and 3) building a combined ITS and game. An example of the first technique would be
the incorporation of game features within Grockit (Bader-Natal, 2009), an online intelligent tutor
designed to prepare students for the Graduate Management Admission Test (GMAT) and the
Scholastic Aptitude Test (SAT). Grockit (Bader-Natal, 2009) sought to leverage pedagogical
affordances of specific game features in an attempt to encourage synchronous collaboration between
tutees. This interaction between tutees was deemed beneficial because it provided a solution to the
problem of correcting misconceptions of learners by allowing other tutees to remediate. In order to
facilitate this correction of misconceptions through peer remediation, Grockit allowed tutees with
similar interests to form learning communities where they worked with peers with similar interests on
study problems. Within learning communities, tutees could play games designed around answering
exam questions. Within the game, all tutees were presented with the same question, which they were
all required to answer. Once all participants had answered the question, they were provided with the
correct answer and allowed an opportunity to discuss the question and the answer. Within the main
lobby of the learning community, tutees received feedback through the game features of points,
performance statistics, leaderboards, and badges.

An example of the second technique of adding ITS features to an existing game would be River Citg/
(Nelson, 2007). River City is multi-user virtual environment in which learners are placed in a 19"
century town and tasked with determining why residents are getting sick. In order to gather evidence
players can talk to other three-dimensional agents within the world, read books, and collect and
analyze samples. All of the information that players feel is important can be kept in a logbook. River
City’s instructional purpose is to provide an environment in which players can increase their scientific
inquiry skills while also learning about bacteria. The investigator sought to explore the effect of adding
an individualized guidance system within River City in order to increase learning gains. The
individualized guidance system was designed based on adding features of ITS. An expert modeling
and coaching system was integrated, which demonstrated to players the proper way to conduct an
inquiry and answer questions within River City. This ITS feature is akin to the feature set one would
find in a step-based ITS. In addition to the expert modeling and coaching system, a part-to-whole ITS
trainer called the Legitimate Peripheral Participation System was designed to guide the players
through inquiry tasks by assigning specific tasks and systematically increasing the responsibility of
players in gathering evidence. While no significant differences were found between those who played
the ITS enhanced version of River City and those who didn’t, there were significant differences found
between participants based on gender in terms of learning outcomes.

Finally, the third technique of building a combined ITS and game was explored by Rowe et al. (2009)
within a game called Crystal Island. Crystal Island has a similar instructional objective as River City,
with the main differences being the inclusion of intelligent agents, which have tutorial and narrative
orientations, and a focus on pathogens versus bacteria. The intelligent agents in the game were
constructed to provide affective instructional support by attempting to display empathy to the learner.
An additional difference between River City and Crystal Island is that Crystal Island has more
structured learning activities, while River City was built based on a theoretical framework of socio-
constructive and situated cognition. In an investigation of the impact of Crystal Island in terms of
providing affective support to learners, Crystal Island outperformed the control condition in providing
affective instructional support, but no significant differences were found between the control condition
and affective condition in increasing learning gains.

There seems to exist potential for the adaptation of instructional game play based on an estimation of
the abilities of the player and their affective state (based on observable and unobservable variables,
expert model, learner model, etc.). This would buck the trend of one-size-fits-all instructional games
by providing a personalized learning environment that is optimally tuned to address the current
learning needs of a student. This approach to games for learning design is definitely in its infancy, but
is definitely an area worthy of investigation. This discussion will serve as another contributor to the
growth of the field by providing a forum to discussion past successes, current projects, and future
directions.

This fireside chat will begin with a discussion on the affordances of adaptivity within games for
learning. At this point the conversation will shift to a discussion of the three approaches to marrying



intelligent tutoring systems and games. Specifically we will discuss approaches to integrate ITS goals
and game goals. Furthermore, we will discuss the instructional domains and game genres which lend
themselves to a marriage between ITS and games. The conversation will then transition to a
discussion on the limitations and challenges of implementing adaptive game play, and will conclude
with a discussion on future directions in research on adaptivity within games for learning.
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Abstract: Whether demonized or lauded, gamification is a new direction that
corporations and institutions are using to engage their target base. The Just Press
Play (JPP) Project, developed by the Rochester Institute of Technology with funding
from Microsoft Research is one of the first serious attempts at gamifying the
undergraduate experience. If successful, the tools and methods used in this project
will be made available to other organizations for their own implementations. This talk
will address the design aspects of the project, the implications of gamifying the
college experience, how the design of JPP can model a new direction for student
engagement, and what the implications of this project are in the larger discussion of
mapping game-like layers in “serious” contexts.

Gamification is a highly debated issue in games-based research. Those who profess the virtues of
gamification speak of the benefits when people play or learn towards a common interest (McGonigal,
2011). In contrast, critics believe that gamification is being used as a marketing ploy for the benefit of
the corporate sponsor rather than the participant, going as far as to try to rename gamification to
exploitationware (Bogost, 2011; Juul, 2011). Regardless of your side in this debate, however,
gamification in its current form does not seem to be declining in popularity. On the contrary, the idea
of layering game-like elements onto real-world spaces and practices is flourishing. From Nike+
helping motivate runners to Foursquare declaring mayors of McDonalds, gamified spaces are indeed
changing the way we are looking at games and our interaction with the world around us. Yet few of
these experiences have been designed for the environment where numbers, achievement, and
assessment matter the most—that of education.

The Just Press Play (JPP) project is an attempt to shape the way undergraduate students approach
their academic careers. JPP is a game layer added onto the academic space, developing challenges
for participants to achieve and help establish another outlet where academic staff and students can
communicate besides just the classroom. The “players” of JPP are presented with a series of
challenges that range from going to the instructor’s office hours to dining off-campus with a large
group of classmates. Once a challenge has been completed, the player receives an achievement,
which they then claim and display to other students. The website where the players go to submit their
achievements is accessible only to the players of JPP, fostering a close community. As of the time of
writing this paper, the JPP project has over 500 participants.

Many educational games are set up for failure because they want to cram as much academic content
into the product as possible. What makes JPP unique is that while they are gamifying the academic
experience for the students in the Interactive Games & Media (IGM) program, they want to stay away
from academic-specific content and focus more on the community itself. Their achievements are
guided by three questions: What behaviors did we want to reward and encourage? What feelings of
competence could we engender? What did we want out students to remember and reflect on?

This paper will discuss those design strategies behind JPP and the iterative process of its creation.
Through interviews with both students and faculty both behind the scenes and with users of JPP,
assessment researchers from the University of Wisconsin-Madison discovered a densely layered
process of iteration and best practices, as well as some of the drawbacks and design flaws to act as a
learning lesson for those wishing to add gameful layers to their own environments. We hope to make
JPP a part of the larger discussion on gamification but especially in an academic setting so as to
highlight some of the advances of the JPP model and drawbacks to porting what happens at RIT to
other environments.



Games have been consistently shown to be well-designed learning environments (Gee, 2005; Squire,
2006). Evidence already supports the usefulness of games as a supplement to the curriculum (Squire,
2004; Egenfeldt-Nielsen, 2004, 2006, 2007), a standalone educational experience (Barab Hay,
Barnett & Squire, 2001; Barab, Thomas, Dodge, Carteaux & Tuzin, 2005), and a way in which a
community can deliberate scientific concepts (Steinkuehler & Duncan, 2008). But these successes
are predicated on the games being well designed for their purpose. Good design of educational
games is particularly critical, because their failure risks setting back the general pursuit of using
games in schools. If the game or educational tool is too complex for even the teachers, the students
will suffer (Tuzun, 2007; Halverson, Shaffer, Squire & Steinkuehler, 2006).

What JPP wants to eventually accomplish is therefore incredibly ambitious. As their website states:
It is our hope that future funding will allow us to bring the Just Press Play experience
to a larger audience, both at RIT and at other institutions. Towards that end, our
underlying infrastructure will eventually be made available as an open source project
(Just Press Play, 2011).
The scope of JPP requires a design specific enough to focus on the needs of students in an
educational program, but general enough to be able to be customized for other environments
moving forward. The question then becomes what will stay or go in the final design that does
become publicly available. One of the first systems designed was JPP’s achievement system.

The achievement system in JPP assigns achievements to the user when he or she completes a task.
Like many games, the beginning of JPP offers a low buy-in for the player. Simply visiting a faculty or
staff member will earn you a tutorial-level achievement. It is at this point that the user could become
more invested, as the goal of the developers of JPP is to make the student more engaged with their
own education (Lawley & Phelps, 2011). But is there a need to gamify the student’s collegiate
experience? Do we cheapen the process of taking charge and remaining proactive in your career by
narrowing down achievement to earning achievements? Deci (1971) found that extrinsic rewards
through gold stars and other physical forms of accomplishment actually decreased intrinsic
motivation, later confirmed through a meta-analysis (Deci, Koester & Ryan, 1999).

The answer that the developers of JPP came up with and could be the reason why the game still
remains a topic of interest with the students is that there is no achievement tied to the curriculum. As
a senior developer on the project put it, “if they [students] felt coerced into doing it [JPP], we lose, it’s
broken” (N1, 2012). The students who remain in the game do so because of the intrinsic motivation of
wanting to fulfill achievements, and not for any extrinsic motivation tied directly to the IGM curriculum.

The developers wanted to design a game that would not make the students better scholastically,
necessarily, but better all-around students. There are achievements that include simply getting to
know the professors in your department. One such achievement, “For the Lawls” was to tell a joke to
a senior professor and if she laughed you would receive that achievement. Another achievement dealt
with rifling through a visiting professor’s office to find his card while he was present. There were many
achievements that allowed you to get to know your faculty, but there was also in the design ways in
which you would socially interact with people in your department where before you may have not had,
or made, the opportunity.

Undying achievements or large-scale events intended to allow social interaction amongst the larger
IGM community have proven to both be well-placed achievements for interactivity and social
engagement. From our interviews, participants would frequently cite the flash mobs and the Study
Club achievements as being their favorite activities.

The flash mobs are initially devised by one faculty member who also is in charge of the achievement
artwork and then collaborated upon by the other faculty behind JPP. One of the flashmobs was a
rendition of the famous dance from the Michael Jackson song Thriller. Another had to do with a
human Rube Goldberg machine, taking place in the atrium of the building which houses IGM. While
both activities took place on school grounds and were run by faculty and staff, these achievements
were not tied to curriculum in any way.

The Study Club achievement is the closest JPP ever gets to being tied to a curriculum. At RIT there is

a computer programming course for which the pass rate stays at a consistent percentage throughout
the iterations. Seniors got together to help the freshman study for the final exam and while we cannot

10



prove causation, the semester the achievement was implemented, the pass rate went up by several
points (N1, 2012). What was supposed to be a one-time achievement became a recurring one not
because of academic success, but because the students felt they were making a positive influence on
their peers with the study groups. While these are great examples of how to add gameful layers to the
college experience without covering the broccoli in chocolate, there have also been lessons learned
from this experience for others looking to do something like JPP in their own institutions.

As stated previously, the achievements of JPP were not motivated to help students do better in
classes or reward them for those efforts, but rather to generate a sense of community and highlight
the many resources at the students’ disposal at RIT. A two-year process from conception to launch
took place involving the advice from experts in the games-based learning field and through funding
from Microsoft Research. Because maintaining JPP would require funding for staff and resources,
little progress on the infrastructure end was made until funding was guaranteed. When the funding
came through, staff and students had a little over 3 months till their proposed September launch date,
the start of the RIT school year. A decision was made to push back the launch till Homecoming, but
even with an extension of time, developing as complex a tracking system has JPP was envisioned to
be is still a near impossible task.

With a system as broad as JPP where students are to have an online database where they can log
their achievements and compare with others in the game, it involves a lot more than just game design
to make the whole system work. The work of JPP was therefore split into two groups: game design
(achievements & fun factor) and the technology end (infrastructure, system stability, aesthetics, and
information dispersal).

The game design of JPP took on various evolutionary stages from what it currently is today. At first,
the achievement system was loosely based on Bartle’s player model test (Bartle, 1996), but was
challenged by a senior advisor and subsequently removed because of the incompatibility between
overlapping an achievement system onto a system of player types. Instead of shoehorning
achievements into player types, and design and development, the developers wanted to focus on
breadth and depth of achievements to attract the largest possible audience, encompassing all types
of players without relying on Bartle’s player types.

RIT has the luxury of having a historically rich backstory to its inception, one which developers wanted
to incorporate into the storyline behind JPP. What is now known as RIT used to be the Rochester
Athenaeum, a liberal arts school, with the other school being the Mechanics Institute. Again alluding
to how the developers wanted to shy away from curriculum specific content, many achievements have
to do with the initially dichotomous relationship between the two schools. The historical element of
JPP encompasses only a fraction of the total achievements, and with any good system there is a
potential of leveling. The project itself may have become so popular however, that the infrastructure
and achievements made were not enough to withstand the demands of the participants.

The initial launch of JPP was to involve a comprehensive website with RFID tags so that students
would be able to register achievements at kiosks. The physical placement of RFID scanners was too
much for the infrastructure to accommodate, and therefore, the RFID tags are still underused. The
information resources of JPP, which include Facebook groups, online newsletters, and subreddit
threads, were also underutilized, as the interviewees rarely used these resources. In addition, despite
the research that speaks negatively of extrinsic rewards, the interviewees actually felt this would help
participation in the program either because of workload or perceived exclusion:

“There could be better ways to incentivize it (JPP), because right now it's kind of an

intrinsic incentive...the incentive is the achievements themselves...| know that at least

for people like me...it works as a system...there are a lot of people | know that would

need some sort of a push or something tangible to actually want to participate.” (N2,

2012)

From our preliminary statistical analysis, participation has dropped dramatically since the launch, but
from the interviews it is not from lack of interest in the game, but rather a lack of content. The concept
of JPP, like other massively multiplayer online games, was to have participants level up based on
their achievements in the game. Unfortunately, many of the players became so engaged that those
who played all of the content for leveling up did so in just a few weeks. Content has not been added in
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the additional levels, and therefore those players have been put in a waiting pattern. No participants in
interviews who played signaled they would stop playing once a new update of JPP is released.

Although there are difficulties with JPP in regards to additional content and the potential to exclude
some audiences, what the game has managed to accomplish is attracting a devoted audience who,
while acknowledging the faults of the project, also look forward to the revisions. There could be
several reasons for this, such as the uniqueness of the program geared towards game design or the
devotion given to certain faculty who are in on the project, but what has been accomplished should
not be lessened because of flaws in the infrastructure. Those who are playing at the moment are
enjoying the game, and while JPP’s system should not be made available open source just yet, they
avoid many of the pitfalls of other gamified environments which rule out their usage completely.
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Abstract: Smoking relapse remains a significant public health concern with high
costs. Behavioral rehearsal can help smokers master coping skills to manage
smoking urges. A collaborative team of doctors at Memorial Sloan Kettering Cancer
Center and game designers at Muzzy Lane software have been exploring the
potential of a game-based approach to this challenge, focusing on post-operative
cancer patients who need support to avoid resuming smoking when returning home.

The team has developed multiple game prototypes, and tested these prototypes with
our target audience and expert reviewers. Both the design and testing have yielded
unexpected insights: Because much of the work of smoking abstinence is internal, we
developed game mechanics for “internal dialog” that work alongside other mechanics
for conversation, and that allow players to practice a variety of coping skills. We will
report on what we have learned in Phase 1 of the project, and what next steps will be
in this ongoing project.

Significance

This project’'s aim is the development of a smoking urges coping skills game to decrease post-
hospitalization smoking relapse in tobacco dependent cancer patients. This remains a highly
significant project for several reasons. While effective treatments for tobacco cessation do exist,
relapse rates remain high and innovative interventions specifically designed to prevent relapse are
needed.

Our team started with the idea that a coping-skills game could offer several advantages to traditional
behavioral treatment: It can be practiced multiple times at smokers’ convenience to address their
specific smoking triggers; It can create realistic simulations that provide behavioral rehearsal
opportunities that are not possible in real-world treatment settings (e.g. social smoking situations); it
can be readily disseminated to a broad audience of tobacco-dependent patients without resource-
intensive programs; and it can be cost-effective as the initial outlay of costs can be recouped with
wide access and re-use.

Project Overview

Supported by a NIDA grant, we have undertaken a design-research project to develop and test a
series of prototypes, with initial aim of arriving at the game mechanics that have the greatest potential
for success.

We have created two prototypes, and tested them with a population of medically ill smokers. In this
paper, we report on the findings from both the design work and the testing. Results from the early
prototyping resulted in the ‘invention’ of new mechanics—and testing results showed both promise
and work to be done. We plan in the next phase of the project to complete a third version of the
game, building on what we have learned, and then do a randomized clinical trial design (Usual Care +
Smoking Cues Coping Skills Game vs. Usual Care Only) to test whether the game increases coping
self-efficacy and smoking abstinence among hospitalized cancer patients.

Design Research Work

Design and development has been a collaborative process with the two Pls leading individual teams
at MSKCC and at Muzzy Lane Software. The team began work with discussions of earlier research by
our medical team, and of a wide array of game mechanics and approaches that we might draw upon.

We then developed an initial design approach over the next month. It included a key concept based
on patient profile discussions: Patients would not play “themselves”—instead, the game would feature
one or more relatable characters in situations that would present challenging situations within which to
practice coping strategies for managing smoking urges.
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Based on this design direction, a non-electronic prototype was produced (using board-game
metaphors) to allow the team to review the concepts and gameplay with the Patient Advisory Group
(PAG), which met on May 11 at MSKCC. At the PAG session, the team received valuable feedback
that led us to finalize several key aspects of the Phase | design. The key feedback points were:

e Patients did not want to be presented with a game that depicted smoking cessation as
“lightweight or tried hard to be entertaining” (a PAG member). The PAG member commented
that he would be interested in learning from the serious struggles of his and others’ quitting
experiences.

* Patients appreciated the narrative element of the paper prototype, and were inspired to tell
their own stories in response. This solidified our belief that the narrative would be important
for our target population.

e The group highlighted the importance of their internal struggle to cope with urges to smoke,
which were seen as more important than external (environmental) triggers. For them, the
struggle went on largely in their heads. We realized we needed a way to incorporate this
element into a key design innovation, which became known as Internal Dialog.

Updated game design based on paper-prototype feedback

To address the issues raised during the PAG meeting, the team devised several key design
innovations and made a variety of decisions in the planned product structure. We believe these
design changes will greatly increase the impact of our planned Phase Il product. The changes were:

* Internal dialog system: This system gives the player control of the game avatars’ thoughts,
as well as their conversation and actions.

e Counter-thoughts coping mechanism: As part of the internal-dialog system, we were able
to model the concept of counter-thoughts that the player/avatar can use to count negative
(tempting) thoughts about smoking.

* Challenges: Organize the game as a series of 10-15 “Challenges” rather than one “Game”.

e Multiple characters: Include three different characters in order to give a wider range of
characters to which patients can relate. We also plan to have the narratives of the characters
connect with each other to sustain motivation and propel patients to play new “challenge”
situations.

Development of the Smoking Cessation Game Prototype

Once the product and game design were reviewed and approved by the full ML and MSKCC teams,
we specified the subset of the full product that would be produced as a prototype for testing. We
specified that the prototype would include:

* One complete “Challenge” or unit from the fully envisioned product, with all the features and
functionality we would expect a unit to include. This included a 3D game scene with three
characters working through one challenging situation.

* An initial project website from which the Challenge could be played. The website would also
provide a menu of additional envisioned challenges and project and character descriptions to
give PAG reviewers necessary background for playing the game.

Character and environment design

The characters and environments needed to meet several challenging criteria: We wanted
environments to be somewhat realistic, but also environments that patients would be willing to spend
time in virtually.

We also wanted the environment to be relatable: We had learned from earlier interviews that patients
were more willing to fully enter the experience if they felt it related to their own struggles as smokers.

Characters needed also to be sympathetic to the patients from a broad range of social and ethnic
backgrounds. Characters were designed to have a solidity and straightforward naturalism, while NOT
being realistic in detail. We wanted to avoid the “uncanny valley” of characters that are a little too
realistic, and therefore end up being off-putting, as viewers compare them to reality and find them
wrong.
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Narrative Writing

Since we understood that narrative would be an important part of the project, we added an
experienced play and television scriptwriter, to the team. He has written for the stage, for public
television, and is currently an artist/writer in residence at MIT. His scripts and dialog were praised by
testers as both feeling “real”, capturing the challenges patients faced, and adding some appropriate
humor. With the addition of Internal Dialog (along with Conversation and Coping Actions), we needed
to develop a new format for our scriptwriting, which will be useful going forward.

The Second Prototype

The second Prototype was completed in July and deployed to the project website and tested internally
at MSKCC in preparation for review and testing with patient volunteers. The following captured
images show the major elements of the Prototype:

Screens from the Prototype
The following screens show the main elements of the second Prototype:

The characters you will play: ‘

You willface the chalenges of three interesting characters, whose ives wil intersect as the game

Challenge Menu

goes on. Each character is based on interviews with real cancer survivors, and their experiences

Ray Barlow
o= Age 59
Job: mid-level sales executive for mid-sized manufacturing

company
Family:  Mariied One Daughter
Resides:  Long island Suburban House

"My name is Ray Barlow. And after 30 years of smoking a pack-and.
a-half of cigarettes a day, | got lung cancer. They cut it out, and sent
orapy. But I still wanted a

world. That woke me up. | decided

smoke. And if | can do it, you

Game characters: Patients will choose from three
or more characters. The prototype featured this

character.

After the Meal
Dinner's done. s time for a family discussion... Can you
make it without a smoke?

Driving in Traffic
Just seeing the ashtray is trigger enough, but add the stress of
the morning commute? One tough challenge.

Waiting for the Train
The train is delayed, the smokers are down the end of the
platform, and you can smellthe aroma from a mile away.

The Party
Can you be social without your habit? How about when your
friends startlighting up?

On the Phone with Customer Service
Your cal is important to them. What can you do beside smoke
whie getting the run-around?

Challenge menu: Patients will choose from 15
challenges in final product. Prototype included

one challenge.

Sf\:le'{g"‘l,‘:;" SRR AR by V5 Strength| J ‘ ; SSAANRAD, ¥
‘GL 2 Jv \ R B ) ) W N ¥ %, ¥ Mftgr i & U Peacotutjustio \ 4 W S W W S W W ¥ W
E* A & W sithere.

Use

£ %

| for a cigarette.

¥ s ¥ e %
| Man, this would I'm glad to be |

be a perfect time home with Julie |*

and Marie.

Counter
Thought j
e X

For me, smoking was something | did like automatically, almost like breathing, when | got into certain

situations. Figuring out how to get through those few moments after a nice dinner with the family without a There is nothing like a home-cooked meal with the family

smoke was one of the toughest things for me. | slipped up some, but | made my way through eventually.
This one Tuesday night was one of the toughest. Julie'd just graduated high school.

Interior Dialog: The patient can choose what Ray
thinks next. Patient can also use Counter Thought
to neutralize a negative “trigger” thought.

The character (Ray) introduces the Challenge.
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[Strength '~
Meter =

Coping strategy: Distract yourse

[Strength’
Meter
W

g
W

. ) . Coping strategies for managing smoking urges:
Conversations: The patient engages in the The environment also includes a variety of coping

situation by controlling conversation with other

characters in the scene. strategies the patient can utilize and practice—in

this case, petting the cat.

Strength ) " |
Meter < B

Ray slipped and smoked.

Somehow the urge got the best of
me... | have to think about why.

reycles across

Post slip: The participant can practice ways to
Slipping: If the character (Ray)’s strength (to resist recover from a slip—in this case through dialog.
urges) is reduced to zero, Ray slips and smokes.
This outcome is what the player is working to
prevent.

Expert Panel Review and Feedback

We conducted interviews to introduce the game and solicit feedback on the prototype from five
external consultants with expertise in the development and evaluation of tobacco cessation
interventions. These consultants were provided with off-site access to the prototype game and were
requested to provide specific feedback on the game relevance, usability, and utility. Overall, the
experts found the game to be engaging, novel, and appreciated the value and appeal of the narrative
story for player engagement. The following four primary themes and suggestions emerged from the
Expert Panel:

Add a clear and compelling initial orientation providing goals. The experts recognized that our
intended users are not experienced game players and therefore suggested that greater attention be
paid to “setting the stage”, and framing the game as intended to be a helpful way of practicing ways to
manage challenges faced by smokers in their efforts to become smoke-free.

The user interface will benefit from more explicit instructions for manipulating the game
environment. Similarly, the experts perceived that less experienced game players might find it
difficult to engage the interactive elements of the game environment and suggested that a narrator
and/or “help” icon could help players navigate and manipulate the game environment. Although they
liked the overall concept of selecting and being encouraged to use Counter Thoughts as coping
strategies, this was one formatting element in which the experts felt that either a demonstration or
explicit coaching from a narrator would be needed.
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The avatar should allow a broad range of patients to identify with the game characters.

There was a lengthy discussion about whether players should play themselves or a game character.
One expert suggested that being able to build, select and personalize the “look and feel” of the avatar
is a fun way to increase players’ game engagement. All agreed that having choices with regard to
character selection and options for play enhance relevance. Additional suggestions included more
reference to the cancer and its treatment.

Experts provided suggestions for making the game more engaging by providing greater
reinforcement for positive or negative game decisions.

Several comments focused on improving the ways in which we presented the rise and fall of the
player’s “urge to smoke.” One expert suggested adding more explicit praise and encouragement for
constructive use of coping strategies (“the narrator could praise players for effective coping”). Another
expert suggested that effective use of coping strategies be reinforced with evidence of the character
having powered-up (acquired some wisdom or mastery of coping strategy).

Patient Feedback

As planned, we recruited 20 game tester volunteers who were adult cancer patients treated by the
MSKCC Tobacco Cessation Program. Interested patients were scheduled to evaluate the game at the
MSKCC Communication Skills Training Laboratory, where there are suitable digital media facilities for
demonstrating and recording a participant’s interaction with the web-based computer game. Informed
consent was obtained. Dr. Krebs conducted all patient feedback sessions. As testers navigated the
game, we used a “think aloud” or “verbal protocol” approach, which is recommended for usability
testing.

Participants were encouraged to verbalize their thoughts and raise questions as they explored the
game. Testers provided feedback on the introduction, proposed character descriptions, and played
through the prototype of an after-dinner scene with the avatar Ray and his family. Following
completion of the scene, patients were asked a series of evaluative questions. Usability was
assessed with the 10-item System Usability Scale (SUS), which has been found to have excellent
reliability in assessing usability of computer systems. The SUS is scored on a scale of 1-100 with two
subscales: Usability and Learnability.

As planned, patients represented a wide range of ages from 31 to 74 years, with a mean age of 56.
Participants were 70% female, 35% identified as African American and 5% as Hispanic. Current
smokers comprised 65% of the sample, and breast (40%), lung (20%), colon (10%), and prostate
(10%) were the most common cancer diagnoses. 30% did not use a computer even occasionally and
80% had little or no prior use of computer games.

The testing items evaluated four domains: User Interface, Content, Overall Experience, and Usability.
User interface, as defined by ability to figure out how to play the game, understand the instructions
and text, knowing what a user is supposed to do, comfort in playing the game, and professionalism
were rated at a moderate to high level, with means on a 5-point Likert scale ranging from 3.00 to 4.65.

Content items assessed the game’s utility in helping users manage smoking urges (M=2.90), prevent
relapse (M=3.65), and apply content to their own lives. Patients rated content relevance at a
moderate to high level (M=4.10). In terms of their game experience, patients reported moderate to
high satisfaction (M=3.75), would strongly recommend it to other patients (M=4.70), and felt that it
kept their attention (M=3.50). The Usability Scale (1-100) summary score was moderate to high (M=
67.00), a similar level observed with other commercial computer systems. The Usability subscale
mean was (M=65.94) with high Learnability (M= 71.24). Finally, responses from open-ended
questions and patient comments were transcribed and thematically coded.

Six primary themes emerged from the qualitative feedback:

The user interface was easy to use once instructions regarding game play were
provided.

Patients described that it was easy “after initial guidance” and that the “meter going up meant | was
doing well.” On the other hand, patients said “instructions needed to be more explicit’ and that it was
“sometimes confusing about what to do with the character.”
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Patient experience with the user interface provides important data for a full game
version.

In the first sessions, we did not provide explicit instructions either within the context of the game or by
the tester; we wanted to test to what extent the game should have explicit instructions versus a
concept where patients discover the rules for themselves. It became clear that our completed version
will require the game to begin with a demonstration and orientation. The simple clickable user
interface succeeded in making the game accessible in that as soon as patients were given a brief
introduction by the tester, even patients who never before had used a computer were able to play it
easily.

Patients strongly identified with the smoking-related situations and struggle to remain
smoke-free.

When asked what they liked most about the game, patients strongly affirmed the authenticity of the
after dinner scene in which they play the avatar, Ray, and choose his thoughts and dialogue. For
instance, in terms of relating to the avatar, patients said, “I knew what he was going through. | related
to the situations”, and “I related to Ray; | was feeling everything he was feeling.”

In designing a method for introducing users to smoking-related situations, we decided that users
would play characters with partially-scripted scenes, rather than playing an avatar representing
themselves in an open-ended scenario. The goal of this design choice was to make game play easy
for novice users as well as to enable the game to introduce patients into common scenarios with
which smokers struggle. Testing revealed that patients strongly identified with the character and
dialogue of the situation; no patient stated that he or she would rather have played an avatar
representing him or herself. Testers responded that:

e “l found myself projecting a lot”

*  “There were enough choices to pick to match my own thoughts”

*  “The thought choices were “spot on with what you'd say to yourself”

* Testers liked “trying to put myself in Ray’s shoes and make the best choices in a positive

way.

The process of game play demonstrated both behavioral and cognitive coping skills
for remaining smoke-free.

The game demonstrated cognitive coping skills by requiring users to choose Ray’s thoughts and
dialogue, which then influenced how the other characters responded to him. Behavioral skills were
exemplified by enabling the character to choose strategies such as drinking water or deep breathing
to cope with tempting situations.

Patient-testers responded that the game play was useful for teaching and reinforcing coping skills:

* “ like that | was brought along as the character, since it introduced me to new ideas about
how to not smoke.”

* |n terms of what they will integrate into their own lives, patients reported: “to be mindful of
thoughts and that you can stop yourself.”

* To pause and make a choice, “I learned substitution, distraction, and avoiding cues that
would make you want to smoke”, showed me "l can do without and walk away," and that one
tester found it helpful “...that you could make choices because that's a big part of quitting.”

Our goal in design was also to show the mutual influence of the characters on each other. Testers
readily picked up on this concept:
e “As he made choices, he received positive responses from his wife and daughter. His
reactions shaped the outcomes.”
e “That it's a bit like a real conversation in that you’re not in control of how others in game
react.”
* “[The game] shows you how not to escalate situations and make things worse.”
e “Communicates the importance of communication.” “It's okay to ask somebody to go outside”
and “Shows you it's not a singular fight; it involves everyone around you.”
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Patient-testers made suggestions for broadening the characters’ diversity, adding
coping situations, and for reflecting their own experiences with cancer.
We had populated the prototype dining room with a small sampling of coping strategies in which Ray
could engage. While patients identified with these, they also made suggestions for additional
strategies:
* “He needs to be able to do more things.” Patients suggested puzzles, reading, going outside,
exercising, doing artwork, praying, and clearing dishes.
* |n more than one instance, patients noted a desire for more specific reference to cancer:
“Choices for dialogue should reference cancer and recovery” that it should emphasize
“Consequences of smoking such as recurrence”.

Creating a game that reflects and appeals to a diverse audience is an important goal of our project.
Our testing sample was 40% non-Caucasian and 70% female, and thus well-represented in terms of
diversity. Patient-testers expressed desire for: a “Female character in a management job”, that it
needed a “dark-skinned character” and that we should “Add more races and realistic situations for
those races.”

Testers noted suggestions for making the game more fun and fast-paced.
While patients found the game interesting and engaging, they also expressed desire for it to have
more elements of fun. Patients stated it “Would have to be more exciting”, and that Ray was a “glum
character.” In line with typical expectations of a game, testers also wanted a reward structure:
* “l'wanted a reward. | wanted it to keep score”, and that “winning reinforces positive coping.”
* Patients wanted the action to move along more quickly, finding that there were “too many
thought choices at start” and that “all the choices slowed you down” and “took too long to
read.”

The game offers strong potential to be useful for preventing relapse.
In their summary comments, patients remarked that the game:

* “Reinforced tools and strategies | learned”, that it would “help me in situations where | have a
pattern and see it differently”, it could “be a reminder, sometimes good reminder of choices
and dealing with people who smoke” and that “if I'm slipping, it's a good reminder, feels
motivating.”

* Participants also liked the computer model in that “interactive is the way people are going to
be taught”’, and “I was fascinated because I've never seen anything like it.” Overall, it is “an

excellent idea. Needs to be fine-tuned though”,” that “you’ve struck gold” and that it was “well
thought out.”

Conclusions and next steps

This Phase 1 of the project has been highly valuable—lessons have been learned that will be
invaluable in the second phase. Designing an effective game-based approach to a difficult, personal
challenge like smoking-cessation requires both strong game design (in providing strong goals,
rewards, good feedback, and interesting mechanics), and consideration of other issues:

¢ Because of the personal and truly life-and-death nature of the problem, patients/players are
very sensitive to both the context of the game world and the authenticity of the characters:

o Patients do not want to feel that the struggle is in any way trivialized.

o Patients want the experience to feel grounded—to have a weight that matches the
seriousness of their own struggle.

o Characters must mix relatability and gravitas—their challenges must be believable
and non-trivializing.

* Very simple and focused interfaces and mechanics are needed: This audience is often not
familiar with standard interfaces and concepts of computer games, and does not easily see
and absorb the multiple streams of information (scoring, meters, character action, dialog,
etc.) that games can provide.

* Internal Dialog mechanics can work, but issues of complexity and sequence must be worked
out: The players identified with the thoughts, and immersed themselves in the challenging
situation of the character, and did in fact “practice in context”. But they were confused by
some active-thought mechanics like Coping Thoughts.
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We look forward to addressing these in issues in a new version of the game, and to the
opportunity to run clinical trials to test that version.
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Abstract: Employing a combination of web-casting, vlogging, virtual world
simulations, and social networking, The Field Museum connected American and
Fijian teens interested in environmental conservation through an after-school
program entitled Conservation Connection. Participating teens learned reef biology,
increased their digital literacy, and produced plans for sustainable management of
reefs. A key component was a 2D coral reef simulation on Whyville.net—WhyReef.
We envisioned that WhyReef would serve as an interesting and age-appropriate
platform through which teens would develop a common knowledge base about coral
reefs. Additionally, we believed that banners, advertisements, and virtual money
incentives would motivate lurkers on WhyReef to take interest in Conservation
Connection and participate via the social network. Our observations and interviews
indicated that WhyReef was too simplistic to engage non-Whyvillian teens.
Furthermore, WhyReef did not succeed in incentivizing lurkers to participate. We
attribute this low participation to perceived exclusivity, program timing, and access to
technologies.

Introduction

Biodiversity loss and species extinction are approaching, or may have already reached, a critical
moment. Many scientists agree that the Earth is experiencing its 6th mass extinction; though unlike
previous extinctions, this one is caused by human activity (Human Footprint too Big for Nature, 2006;
Mittermeier, 2011). Coral reefs are hotspots for biodiversity but are in imminent danger. For example,
there are currently 845 known species of reef-building coral and of that number, 231 species (almost
one-third) are facing extinction (Black, 2008).

Natural history museums and other informal learning institutions can use their frequent interaction
with the public and their status as trusted sources to impact both science education and awareness of
the biodiversity crisis (Drew, 2011). Digital learning programs for youth at The Field Museum of
Natural History (FMNH) aim to introduce the tools, such as critical thinking and problem-solving,
necessary to understand the consequences of biodiversity loss, and engage youth in the global
connections between species survival, biodiversity, conservation, and human communities. FMNH
developed Conservation Connection (ConConn) to engage youth, aged 13-18, in the stewardship of
coral reefs using the cross-location, collaborative problem-solving necessary to affect change. FMNH
partnered with a high school within the Chicago Public School District and a high school in Suva, Fiji
to create a core team of teens, separated by geography but working together towards a common
goal. Additionally, FMNH reached out to youth on Whyville.net, specifically those interested in marine
conservation, to join the ConConn community and aid in reaching the program’s conservation goals.

While the program had many successes, the project team also experienced a key failure. A central
component of ConConn was WhyReef, a simulated coral reef experience accessed on Whyville.net.
During the development phase of ConConn, the project team'’s intention was to leverage WhyReef in
two ways. First, WhyReef was to serve as a platform through which core teen participants in Fiji and
Chicago could develop a common knowledge and language base around the topic of coral reefs.
Although WhyReef was successful in generating this common foundation from which both sets of
teens could work, the virtual experience and accompanying graphics were too simplistic to engage
core teen participants long-term. Second, WhyReef was intended to bring lurkers from Whyuville to the
social networking site built specifically for ConConn, where they would be asked to participate in both
online and real-world activities. Despite the project team'’s best efforts, WhyReef was not successful
in incentivizing a large number of lurkers to participate in ConConn activities.
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Conservation Connection — Program Summary

Conservation of coral reef ecosystems is most successful when action is both local and global. Using
a combination of WhyReef, web-casting, blogging, vlogging, and a customized social networking site
(FijiReef, http:/ffijireef.ning.com), ConConn attempted to engage American and Fijian teens as well as
youth players on Whyville in the stewardship of reefs through direct involvement in the scientific
process. This after-school program launched in January 2011 and concluded in June 2011.

WhyReef (reef.whyville.net), a coral reef simulation and suite of learning-based gaming activities in
the 2D virtual world of Whyville, was leveraged in order to ensure that core participating teens and
Whyuville youth gained equivalent knowledge in coral reef biology, ecology and conservation. They
also took part in specific activities, such as Save the Reef, to gain insight into current reef
conservation practices. Save the Reef recreated real-world perturbations, such as overfishing and
bleaching, which caused the reef to slowly change in appearance and composition over a period of
several weeks. Core teen participants and Whyuville youth were asked to identify the cause of the
catastrophe and help alter the state of the unhealthy reef. They used the Reef Simulator module
available within WhyReef, which allows players to test their hypotheses about the reef perturbation
and develop solutions that they can implement through civic action.

The FijiReef Ning was used by core teens, expert participants (e.g., marine biologists,
conservationists, and underwater photographers), and Whyville youth to share and provide feedback
on the ideas, blogs, photos, videos, and projects posted to the social networking site. Given that real-
time collaboration was not possible between all participants (e.g. 17-hour time difference), the FijiReef
Ning became the virtual hub where teens in both countries and Whyuville youth created and shared
blogs and videos to learn about each other and about topics in coral reef biology, ecology and
conservation. These blogs and videos were then shared with peers and experts to communicate
knowledge gained and to obtain valuable feedback to increase that knowledge. While core teens in
different countries and Whyville youth did not work on identical projects, they were able to share
ideas, critique each other’s work, and learn from their peers and experts.

In this program, fusing virtual and real experiences was a powerful combination for learning science
content and empowering youth to engage in science. By including real-world activities, core teen
participants were able to connect knowledge gained in the virtual settings to the real world, gather
data and information from their local communities to share with their international peers, and then use
those data and experiences to inform their conservation plans. Each set of core participants went on
four field trips in which they were able to engage with and learn about local aquatic environments and
participate in hands-on science. Teens in Chicago, IL participated in a fish dissection, received a
personalized tour of the Pacific coral reef exhibit at the Shedd Aquarium, performed DNA extractions
on coral reef fish samples, and explored their local aquatic environment on a trip to the Indiana Dunes
National Lake Shore. Teens in Suva, Fiji participated in a fish dissection, went on an investigative trip
to a local fish market where they interviewed fishers about changes in marine resources, visited a
nearby village in a locally managed marine area, and explored their local aquatic environment by
taking a snorkel trip on a coral reef.

For their final projects, teens attempted to make a real-world impact on Fijian reef conservation
efforts. Both groups decided that making educational/outreach pieces would be the most effective
way for them to address specific threats to Fijian coral reefs and encourage locals in Fiji to take
action. Teens in Fiji wrote an article, later published in the Fiji Times, to raise awareness of
overfishing and outlined causes, effects and possible solutions. Teens in Chicago wrote an editorial
for the Fiji Times that called attention to the problem of abandoned fishing vessels, and also produced
a public service announcement on the effects of garbage on coral reefs
(http://www.vimeo.com/27538531).

Through evaluation of the blog posts, videos and comments on the FijiReef Ning, post feedback
surveys, and post program interviews we were able to assess the program learning, inquiry and
attitudinal learning goals for the core teens. We found that through the multi-faceted digital and real-
world activities of ConConn, core teen participants showed their understanding of the
interconnectedness of life in a reef, how food webs are important gauges of energy flow, and the
consequences of disrupting that energy flow. These teens were also able to comprehend the causes
of degraded corals and the main threats to them, and showed a deep understanding of the
importance of reefs not only for the health of the ocean but also for the health of all animals, including
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humans. Core teens also obtained a solid grasp of the varying problems with implementing strategies
to save reefs, from cultural roadblocks to economic ones. They were quite astute at seeing the
problem from varying points of view and understanding who may resist such conservation plans. Final
projects showed that core teen participants gained an understanding of the interactions within a reef
ecosystem, how humans are impacting these interactions, and ways to solve these problems to keep
the ecosystem healthy. Incorporating global perspectives on local issues allowed participating core
teens to have a more holistic understanding of these issues.

Aspects of ConConn that Did Not Work

While ConConn was educational for the core teen participants and achieved the learning goals
outlined by program designers, some aspects of the program design did not work out as planned.
Here, we highlight two ways in which the program failed to satisfy its core teen participants and failed
to reach the broader youth audience from Whyville.net.

Fail #1, The Simplicity of WhyReef

Core teen participants of ConConn used WhyReef as a primary source of information due to its
content, ease of use, low barrier to participation, and ability to provide an immersive experience for
youth players. Gameplay allowed teens to virtually experience the charismatic ecosystem that they
were tasked to conserve. Despite Whyuville’'s median user age being around 12 years, within
WhyReef, we had previously observed a large number of older teens participating, which surprised us
initially when we launched WhyReef in 2009. We decided to leverage this teen interest and
participation when designing the activities in ConConn. However, surveys and interviews of core
ConConn participants revealed that playing in WhyReef had the least appeal for both Fijian and
Chicago teens. From the feedback, we learned that the core teens felt that WhyReef was too
simplistic for them. WhyReef’s appeal rated last out of the 10 program activities listed in the post-
program survey. One Fijian teen commented, “(Honestly) | didn't really like playing on WhyReef
because it was (no offense :) a bit childish but it was also very informative.” During the first session of
gameplay in WhyReef, both teens in Chicago and Fiji were highly engaged and excited to be using
WhyReef. Over the next few weeks of the program, this excitement wore off as the teens determined
that WhyReef was below their age level. While teens still gained valuable information and assets from
WhyReef to use in program activities, as the program progressed, teens increasingly asked and
turned towards more age-appropriate information sources (such as expert-created videos, museum
specimens, and text books).

This attitude towards WhyReef was in stark contrast with another program run at FMNH, called the
Kids Advisory Council (KAC). The KAC was comprised of 15 students, aged 10 to 14, and aimed to
assess how youth use digital and real-world museum collections and how each of these formats may
enhance the other. KAC participants used WhyReef, supplemented by hands-on experiences with
coral reef specimens and collections, customized programs at a local aquarium, and real-world
interactions with reef conservationists. Participants then demonstrated knowledge gained to an
audience of experts and peers through video production. KAC participants were highly engaged with
WhyReef and, during gameplay, simulated real-life scientific observations about coral reef
ecosystems, mimicking the scientific process in order to inform solutions to real-world questions; and
had real-life “scientific discovery” moments and opportunities for “higher-level” engagement
(Aronowsky et al, 2011).

One key difference between ConConn and the KAC was the utilization of WhyReef. In the KAC,
WhyReef was central to the program and a significant amount of time was spent playing in the virtual
world. Surveys and interviews revealed that many of the KAC participants played in Whyville outside
of program hours. In ConConn, the use of WhyReef was more of a springboard into the main goals for
the program, and less time was spent there during the program sessions. Additionally, ConConn
teens did not use Whyville outside of the program, as neither set of teens had sufficient Internet
access outside of their schools. Thus, partly due to program design and access, ConConn teens did
not become invested members of the Whyville community, and the games and activities were
perceived as childish, stand-alone activities and not part of a vibrant virtual world. It is possible that if
we had recruited core teens from Whyville into the ConConn program instead of partnering with
specific schools, the use of Whyville may have been more robust and organic.

A second, and perhaps important, difference was the age of the participants in each program: 10-14
for the KAC and 13-18 for ConConn. Whyville is targeted towards ages 8-16, with the average player
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age being 12.3 years (Kafai, 2010). Because the graphics and point-and-click mechanics of Whyville
are geared towards an audience younger than the core ConConn participants, it may have been
natural for them to feel that Whyreef was “beneath” them and not challenging. In the future, we plan to
scale back the use of WhyReef in programming for teen audiences and instead use it as an
introductory activity and as a source for information and digital assets.

A final difference was the length of the two programs. While each program used the same model of
virtual, digital and hands-on activities, the KAC occurred over a much more condensed period of time
(4 full-day and 2 half-day sessions run over the course of a month compared to the twice-a-week full-
semester after-school program for ConConn). This time frame could have given the KAC program a
feeling of immediacy for the KAC youth. In comparison, it is possible that ConConn, a semester-long
program, lacked a sense of immediacy for teen participants. Additionally, the duration of ConConn
meant that the program encountered competition with other after-school activities such as sports,
drama, and social events.

Fail #2, Recruitment of Whyvillians

A goal of the ConConn program was to create a community of interest-driven youth, generating and
sharing content about conservation and coral reefs on the FijiReef Ning. Our plan was to recruit
Whyville youth to the ConConn program to participate with the core teens from Chicago and Fiji and
learn about Fijian reefs and their problems. To encourage the growth of this community, we placed an
animated vertical banner in rotation on the main Whyville home page (to advertise the ConConn
program throughout Whyville) and on the WhyReef Station landing page (to advertise to youth already
interested WhyReef). This vertical banner linked to a ConConn landing page in Whyville that
highlighted program activities, advertised virtual currency rewards for participation, and provided links
to the FijiReef Ning. A “Y-Blast”, a message sent to all Whyvillians using Whyuville’s internal e-mail
system, was sent out near the start of the program. Finally, MarkEOL, the avatar for FMNH Curator of
Fishes Dr. Mark Westneat and the acknowledged coral reef expert within Whyville, wrote an article for
the Whyville Times entitled “Saving the Reefs in Whyville and Fiji.” This article was a call to participate
in Save the Reef and to join ConConn to learn about and conserve reefs in Fiji.

Based on data provided by the parent company of Whyville, we know that 426,604 Whyvillians viewed
the ConConn banner. Of these, 1,796 Whyvillians clicked on the banner to reach the ConConn
landing page (a 0.42% click-through rate). Only 310 Whyvillians clicked through to the FijiReef social
networking site (a 0.17% click- through rate), with 22 joining the FijiReef Ning. While these click-
through rates are on par with click-through rates for similar sites (see below), we were disappointed
with the low number of Whyvillians who joined the program and the even lower rate of participation
despite the virtual currency incentives. Only six of 22 Whyvillians who joined FijiReef participated in
the program and their participation was minimal. Most participation consisted of uploading a profile
picture or commenting on content contributed by others. Only one Whyvillian contributed to an event
by adding a blog about a coral reef species. Participation in WhyReef has been extremely high with
150,000 unique users visiting in the first year (Aronowsky et al, 2011), however, we wrongly assumed
that this enthusiasm for WhyReef within Whyville would translate to enthusiasm for a related off-site
program.

There are many reasons why participation among Whyvillians was low. The small number of
Whyvillians who joined the program may have resulted from 1) the program existing on an external
site and not embedded within Whyville; 2) only being able to see the front page of FijiReef and not
being able to interact without creating a login; 3) requiring a new login and the completion of a short
application form to gain access to the FijiReef site; and/or 4) a combination of any of these factors.
While it is standard for many sites to require a login before posting comments and COPPA
compliancy requires limiting access to member data before joining a site, it is possible that we would
have had a higher level of Whyuville participation if FijiReef had fewer barriers to membership.

However, another reason for the disappointingly low participation may have to do with our own
expectations, rather than program design. It is possible that we set ourselves up to fail when it came
to the participation of regular Whyvillians in ConConn. The ConConn click-through rate and Whyville
participation numbers are lower than the accepted standard for Internet culture, the “90-9-1 rule” (Hill
et al, 1992; Whittaker et al, 1998), that describes the percentage of people that will lurk (90%),
comment on content created by others (9%), and become creators of content (1%). However, this
“rule” might not be valid as online communities expand exponentially and become more specialized.
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Some Internet authors note that a new rule may be emerging for different types of online interactions
and for specific web niches (Steinberg, 2011). Data from Adweek suggests that there are significant
differences in click-through rates for kid sites (0.37%), gaming sites (0.21%), and social media sites
(0.08%) (Chapman, 2011). Given the Adweek data, we might expect Whyville click-through rates to
be intermediate of these three values because Whyville crosses all three categories. Taking these
newer opinions and data into consideration, our click-through rates are consistent for
youth/game/social network click-through rates. Similar rates can be found anywhere on the Internet
from Amazon.com to Wikipedia (Nielsen, 2006). We now believe that our expectations were skewed
by the “90-9-1 rule” and not supported by more recent data and observations. We should have
recognized this during the development phase of the program and planned accordingly.

Of the Whyvillians who did join the FijiReef Ning, low level of participation may be attributed to
different factors, the first being the timing of the program. ConConn took place during the school year,
a time when youth are typically at their busiest. We have found from four perturbations and Save the
Reef events that we have facilitated in WhyReef since the 2009 launch that participation is
significantly higher during the summer months than during the school year (Aronowsky et al, 2011,
unpublished data). This also correlates with trends in Whyville where utilization peaks during school
holidays. In fact one 11-year-old Whyvillian who joined the FijiReef Ning noted in a comment “yea me
(sic) and my family are always soooooooo busy now in days.” A second factor that may have
impacted ConConn participation by Whyvillians is the fact that ConConn activities included a
significant amount of video production. While many youth have access to some type of digital camera,
this does not mean that they are allowed to use the camera, or have the ability to create a video about
an academic topic. For example, when a facilitator asked one Whyville member of the FijiReef Ning to
contribute a video, she replied, “I don’t think my mom would let me post videos and | would need her
help...so...” A third factor that may have deterred participation by Whyvillians was a perception that
the program was exclusive to the core teens in Chicago and Fiji and not open enough to the needs of
Whyville lurkers. As the program progressed and more content was contributed and discussed via the
FijiReef Ning, the content and comments morphed into a discussion of and by the core participants.
This may have made lurkers feel like outsiders instead of invited guests.

This lower than expected rate of participation from the Whyvillians had a negative effect on the
program learning and attitudinal goals, as we were not able to engage a large number of youth to
learn and participate in Fijian coral reef biology, ecology and conservation. Only a small number of
youth outside of the core teens were exposed to Fijian reefs and the global problems that they face.
We are unable to assess if this low-rate of Whyvillian participation had any effect on the core teens.
As stated above, we found that the core-teen received a rich experience from participation in the
program. We can only speculate that an increased participation from Whyville, and hence
disseminating to a broader audience, could have had an additional positive effect on the core teens.

Conclusion

From ConConn, we found that involving youth in ecosystem conservation is most successful when
virtual, digital and real-world activities are fused to allow youth in disparate locations to enter into
active, social, and meaningful relationships with each other, science mentors, and their environment.
However we must pay close attention to the types of virtual worlds and digital media used to engage
those youth. We should not assume that successful implementation of a virtual world in one program
is transferable to other programs with different goals and demographics. As recent data and opinions
suggest, digital participation rates may be decreasing and evolving and our future program designs
will consider these facts more carefully. Running a program that is both tailored for a core group of
teens and lurkers is a delicate balancing act, and one that requires more thought on the part of the
project team prior to re-implementing this program model.

References

Aronowsky, A., Sanzenbacher, B., Thompson, J., and Villanosa, K. (2011a). Worked example: How
scientific accuracy in game design stimulates scientific inquiry. The International Journal of
Learning and Media, 3(1): doi: 10.1162/[JLM_a_00064.

Aronowsky, A., Sanzenbacher, B., Thompson, J., and Villanosa, K. (2011b). I'll save the environment
if its my summer break: Civic action in WhyReef and the importance of program timing. Abstract
presented at GLS 7.0.

Black, R., (2008). Alarming plight of coral reefs. BBC News. Retrieved March 13, 2010 from
http://news.bbc.co.uk/2/hi/7498502.stm.

28



Chapman, M., (2011). The rise and fall of the banner ad. Adweek. Retrieved April 4, 2011 from
http://www.adweek.com/news/technology/rise-and-fall-banner-ad-126138.

Drew, J., (2011). The role of natural history institutions and bioinformatics in conservation biology.
Conservation Biology, 25(6) 1250-1252.

Hill, W.C., Hollan, J.D., Wroblewski, D., and McCandless, T., (1992). Edit wear and read wear.
Proceedings of CHI'92, the SIGCHI Conference on Human Factors in Computing Systems,
(Monterey, CA, May 3-7, 1992), pp. 3-9.

Human Footprint too Big for Nature. (2006). World Wildlife Fund. Retrieved February 5, 2011 from
http://wwf.panda.org/index.cfm?uNewsID=83520.

Kafai, Y.B. (2010). World of Whyville: An introduction to tween virtual life. Games and Culture, 5(1):
doi: 10.1177/1555412009351264.

Mittermeier, R. A., Turner, W. R., Larsen, F. W., Brooks, T. M., and Gascon, C. (2011). Global
biodiversity conservation: The critical role of hotspots. Biodiversity Hotspots, v1, pp. 3-22.
Nielsen, J. (2006). Participation inequality: Encouraging more users to contribute. Useit.com.

Retrieved
April 13, 2011 from http://www.useit.com/alertbox/participation_inequality.html.

Steinberg, J., (2011). Click-through rates and the new 90-10-1 rule for ads. Jonsteinberg.com.

Retrieved
April 13, 2011 from http://jonsteinberg.com/2011/04/23/click-rates/.

Whittaker, S., Terveen, L., Hill, W., and Cherny, L., (1998). The dynamics of mass interaction.
Proceedings of CSCW 98, the ACM Conference on Computer-Supported Cooperative Work,
(Seattle, WA, November 14-18, 1998), pp. 257-264.

29



The Canary's Not Dead, It's Just Resting: The Productive Failure of
a Science-Based Augmented-Reality Game

Elisabeth Sylvan, James Larsen, Jodi Asbell-Clarke, & Teon Edwards
TERC, 2067 Massachusetts Avenue, Cambridge, MA 02144
Email: sylvan@terc.edu, jamie_larsen@terc.edu, jodi_asbell-clarke@terc.edu,
teon_edwards@terc.edu

Abstract: A prototype alternate-reality game called Canaries in a Coalmine
presented players with an ominous message from the future, a modern-day battle
with overly sensationalized media, and a challenge to both solve the game’s mystery
and take environmental action in the present. Designed to engage a broad public in
citizen science using high quality scientific digital resources to build knowledge about
complex scientific issues facing our society, Canaries failed...or did it? Fewer than
expected players interacted with the game, prompting the designers to close the
game without it being played through to completion. The designers and researchers
share lessons from this experience that can inform the education and gaming
communities.

Introduction

The Educational Gaming Environments group (EdGE) at TERC designs free-choice games that
engage the public in scientific inquiry. The participatory framework that we use builds upon the
growing understanding that the Internet and social gaming are revolutionizing the way educators think
about learning (Collins & Halverson, 2009; Falk & Dierking, 2010). To investigate how digital scientific
resources can be infused into social games, we created and studied a prototype Web and Flash-
based alternate-reality game (ARG) called Canaries in a Coalmine. In this paper, we present the
lessons learned in the less than successful implementation of the game. Some of the difficulties may
stem from the challenge of embedding citizen science into any form of game and others may come
from the designers’ assumption that a social community could form more easily than it did.

The Vision for Canaries in a Coalmine

The goal of Canaries was to introduce and engage the public in citizen science, using high-quality
scientific digital resources to support players in understanding complex scientific issues facing our
society. This work builds on literature that shows that 1) games can be richly complex and engaging
learning environments (Gee, 2003; Barab et al., 2007) and 2) successful game play can foster
collaborative problem-solving (Steinkuehler & Chmiel, 2006), systemic thinking (Squire, 2003), and
can increase players’ collaboration and civic activity in real life (Barab et al., 2005; Ito et al., 2008;
Lenhart et al., 2008).

We chose an alternate reality format for the game in the spirit of games like World Without Oil. We felt
that an alternate reality approach would engage players’ imaginations and interest by allowing for a
storyline driven by the players’ actions. This also provided the designers with great flexibility for
crafting the story around science content that could be woven into challenges. World Without Oil
engaged over 1,800 people to live out a fictional oil crisis online for a month (McGonigal, 2011). We
were attracted to the game’s method of combining an online fictional narrative with real-world activity
and documentation. While we were designing Canaries, McGonigal’'s team released another game,
Evoke, which reinforced some of our design considerations. Evoke was more “text-heavy” in nature
and it was felt that Canaries should strive for a more graphic and activity-based style of delivery and
narrative.

As conceived, Canaries was to engage players in real-world activities in their own neighborhoods.
These activities would include observing birds in their habitats, considering threats to birds in the
context of local and global ecosystems, and taking environmental actions when warranted. The
activities would be driven by an unfolding storyline about a mysterious message from the future that
birds are key environmental indicators that had been ignored in the past and a journalist's vicious
battle with a tabloid newspaper that ensued over the validity of the message:

Jade Moneitree, a former journalist and recent recipient of a large cash settlement from a

legal dispute with the Daily Rap tabloid, has created a foundation to re-instate evidence-
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based reasoning in a population gone wild with sensationalized media and has invited
volunteers to join her. Their first task: to work together to solve the mystery of an ominous
video message and clear the reputation of Frank Martine, a scientist and friend of Jade’s
who is being besmirched by the tabloid. Within the message is the idea that “birds are the
key,” which is meant to justify the challenges presented in the game to learn about birds
and their role in Earth’s future survival.

Presented with the beginning elements of the story and invited to “heed the call,” players would join
the foundation and be given an office with tools and resources related to birds. The office (Figure 1)
included communication tools and a series of challenges that ask the community to unpack a bunch
of tabloid stories, provide evidence for what is science versus pseudo-science, and otherwise tackle
the mystery and the science of what was happening. To do this, they are encouraged to become
involved in associated real-world activities and return to the game to document their activities and
findings.

Figure 1: The office in the first launch version of Canaries

The Design

When designing Canaries in a Coalmine, our team had to find a balance between a storyline nimble
enough to be adjusted based on community input, and real-world science resources and activities
well-integrated enough to support deep understanding of stewardship of the natural environment.
Since this research project was funded to target how to distribute digital scientific resources through
games, the designers focused on creating challenges that would encourage players to share
resources such as bird-call libraries, citizen science resources, and activist sites. A rating system
allowed players to acknowledge the value of resources other players posted and resources were
listed in order of highest rating. These features were put in place with the intent to create a community
of scientific inquiry among the players, incorporating their real-world activity and fictional online
narrative.

A set of casual mini-games (Figure 2) introduced methods to identify birds through images,
silhouettes, and calls. To encourage players to return, new mini-games were revealed daily. Although
players could guess in the mini-games, the point structure rewarded getting it right on the first try and
therefore, finding and using Web-based resources. Players were also given a life list tool for
documenting personal bird observations, which overlaid their sightings onto a Google map.
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Figure 2: Two sample mini-games

Players were awarded badges for completing challenges (Figure 3) and other activities in each of
three categories: awareness, knowledge, and stewardship. Players were expected to post information
and data from their responses to the challenges and their contributions would be rated by other
players voting with a “thumbs-up” or “thumbs-down”—earning them more points for higher ratings. In
addition to being a form of peer-reviewed resources, the voting structure allowed players to become
recognized as leaders in the community.

Figure 3: Two sample challenges

Launch
Canaries in a Coalmine was first available to the general public (ages 15+) for eight weeks starting in
August 2011. Then it was taken down, redesigned, and re-launched.

Initial Launch

For the initial launch, at least one team member monitored the game most hours from 8 am to 8 pm
EST. During these hours, about 10 people arrived each hour. We used a commercial monitoring tool
to help us track visitors, which enabled us to identify when players entered the site and whether they
registered. Once players registered, our game-tracking software identified when they played mini-
games, did challenges, and posted to forums. In addition, an embedded chat feature let team
members who were playing roles within the game talk with players.

Canaries failed at gaining an initial audience. The home page had 2,000-3,000 visits, which
translated into about 75 new registrants. Fewer people participated than we had hoped, and of those
who came, few went beyond the registration page. Approximately 20 people posted game activities
and only 10 players engaged in chat sessions.

Second Launch

Towards the end of the first month, fewer new players started the game and players that had been
engaged began to drift away. We decided that the game needed to be revised to have any chance of
garnering a community. We suspended the game while the designers regrouped to identify changes
that might increase registration and engagement. Operating under tight time and financial constraints,

32



we knew our options were limited and changes had to be tactical. The primary focus of the revisions
was to create a more engaging introduction and facilitate more interactions among the players.

New introduction. The designers saw that too little information was provided at each step
about why a player might want to continue. We created a more in-depth, dynamic introduction to
explain the story (Figure 4) and moved the registration page to the first point at which a player tried to
enter data. We also implemented an entry point to let potential players try the mini-games and poke
around the site before being asked to commit to registration.

Figure 4: Expanded introduction

Office Reorganization. The designers reorganized the “office” dashboard to highlight
communication and collaboration (Figure 5). We made chat and activity log windows open upon
entering the game, allowing players to immediately see one another. When players closed the chat
window, an icon showed when others entered the chat. Players could now be in any part of the game
without missing an opportunity to connect with others. Player profiles were enhanced so that players
could learn more about the current activities of others in the game. Finally, to provide a clearer path
for players toward the activities that would increase community, we reorganized the challenges into
themes and created mouse-over tool tips that showed players what each office element did.

News Feed

Figure 5: Revised office with news window open

Recruitment approach and issues

Canaries’ primary barrier to success was in being unable to recruit and establish a community. The
reliance on that community so early in the gameplay meant that nothing meaningful could happen
without a critical mass.

Our recruitment was substantial, given our budget, but still insufficient. About $10,000 (about 10% of

the overall development budget for the game) was allotted for advertising and recruitment. In the end,
only about half was spent because much of the paid advertising was not generating sufficient traffic.
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Our efforts included advertisements, press releases, and secret game clues that were distributed in a
variety of ways to gaming enthusiasts, informal science centers, citizen science groups, naturalists,
educators, and others. For both game releases, we advertised. For the first release, we advertised on
Mochimedia and Facebook, and posted a press release on gamedev.net that was forwarded to game
development blogs and email lists.

Our outreach team searched for blogs and email lists of potential players, and posted to many of
them, but some were private and discouraged posts. The advertising brought players, but not
necessarily interested players.

We distributed fifty flash drives with the URL, a game clue embedded in a birdcall, and sound analysis
software to help find the clue. The URL led to a fictitious hacker page that had information about Jade
Moneitree’s organization, which was intended to offer other clues to help drive the game in a more
subversive manner. There was no evidence that any of the flash drives resulted in players entering
the game.

For the second release, we e-mailed the 100 or so previously registered players, putting a sample
mini-game on Mochimedia, posting press releases, blog posts, and on relevant web sites, and
recruiting by large email lists for science educators, birders, and gamers. We did not re-instate paid
advertising.

Even with the enhanced second release, a sustainable community did not form. Players came and
individually interacted, but players were rarely there simultaneously. In addition, there was still not
enough back and forth between participants to create a community of inquiry. Although we did have a
small group of interacting players who wanted Canaries to continue, the limited audience did not merit
the time it would take for us to facilitate the game and create new materials. With regret, but knowing
we were making the right decision, we closed Canaries.

Lessons Learned

With hindsight, we still think many of our game elements are strong (which makes the failure to catch
on all the more disappointing). The scientific resources were high quality and well integrated into the
game. The mini-games and challenges were fun. The storyline was engaging. Visually the game was
appealing. Regardless, an ARG is not much of a game without players.

The game itself was not without problems, however. Because of budget limitations, we focused
development efforts on tools for embedding and rating scientific resources in the game environment.
This meant that other elements of the game were possibly insufficient to have wide, long-lasting
appeal. Some tools were simplified more than ideal, such as the life list tool. Others were cost-
prohibitive to build, such as an integrated discussion and activity feed where people could work
cooperatively toward consensus. Instead we relied only on a third-party forum infrastructure for
consensus building. Finally, we lacked the resources to polish the design or do as much quality-
assurance testing as we would like.

Sigh, have a bigger budget

One interpretation of our experience is that one needs a bigger marketing budget to get the word out.
We have received additional funding for our next round of development and have a larger budget,
which will allow us to do a bigger blitz the next time. In particular, we will work with members of our
target audience to test and better hone components and to foment buzz in the process as well as
build on the marketing outlets we identified for Canaries.

But we also learned another lesson that is potentially more important than increasing the budget.

Promote our work as a part of practice

Through Canaries, we really learned that part of the regular work process has to be promoting our
work. We need to have an online presence representing our work and we need to connect with other
gaming researchers, educators, designers, and players. Then when we want to get beta-testers or
announce the release of the next game, we can tap into a larger, built-in audience that is familiar with
our work, and we will know how to target our marketing resources more effectively.
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Our efforts are multifold. We are redesigning our web site to be more appealing and easier to update.
We are using social media tools that allow our outreach, design, and research teams to coordinate
postings to our blog, Twitter, and Facebook. We previously read and discussed articles and played
and discussed games internally, but now are beginning to post the results of these discussions
publically. We also are paying more attention to what others are saying on social media. We are
working with teachers to make them aware of our work. Moreover, we are going to more conferences
and trying to meet more people.

Know your audience and reach out to them

We learned the value of teasers and pre-registration samples to entice players before asking them to
register. This may mean that researchers lose a bit of early data, but in the end, they may keep more
players. Developing an ARG like Canaries is a time- and cost-intensive endeavor, and sacrifices
along the way due to constraints of either are magnified and hard to recover. As such, EAGE has
changed tactics somewhat in reaction to Canaries in that we are building a set of smaller, mobile
games that we can do less expensively, more nimbly, and market to a wider audience.

Emphasize social presence in the game

Our previous experience with social presence among players that occurs in a massively multiplayer
online environment (MMO) did not translate immediately to a non-avatar environment. Our previous
science inquiry game in an MMO used a similar mystery narrative and facilitation style (Asbell-Clarke
et al., 2011; Asbell-Clarke & Sylvan 2012). This game was an activity within an existing environment,
so the community came to the game rather than the game having to recruit a community. This may
have been more important to the growth of the community than we realized previously. Canaries,
which did not have avatars, showed less interactivity among players and players did not come to
synchronous events, despite posted notices.

For both the designers and the players, creating a social presence or community—even among the
small number of players—was difficult. We may have assumed too much of the avatar-based social
presence that occurred in our previous MMO work (Asbell-Clarke et al., 2011) would carry over to the
Flash-based web game, and they are just not comparable. In Canaries, people completed the
challenges and posted comments, but our initial design did not support players responding to one
another’s activities. They could enter the chat room to talk with our team members’ characters, but if
we were not sitting in chat at that split second, players would leave immediately. Before the revisions,
members had to rely on seeing players’ avatars in chat to 1) know that others were in the game at the
same time and 2) provide an impetus to start a conversation. We assumed that the chat and forums
would be vehicles for communication and inquiry among players, but that was not the case, even with
the modifications to the game.

The narrative grows with the community

The narrative was designed to be flexible enough to grow and reflect the community's input. Some
players were quite engaged, which supported the designed narrative arc. However, keeping these
players engaged, pushing the narrative forward, and growing the community all at the same time was
difficult.

A better strategy may have been to create short narrative elements that were less dependent on
community input, allowing us to reach a critical mass that could engage in a more complex and fluid
storyline. Having these simpler elements may not have led to a larger community, but perhaps the
community would have grown fast enough to push the game forward and to complete the game.

Doing it differently next time

Some of the most enthusiastic players were teachers who saw the potential for Canaries in a more
structured setting (such as a class project or in an after school program). We are currently using
Canaries in a few small, informal settings such as local science festivals, where our designers are
soliciting ideas from educators and the public about how they might engage with the Canaries
environment. We have also attended science teacher conferences and other events and have been
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connecting with teachers both locally and nationally to relaunch Canaries as an in-class experience.
Teachers as facilitators will help drive the game, especially as much of the game’s elements are
aligned to meet science standards, but are delivered in a format that will interest students tired of
more traditional methods of learning.

We are re-thinking how to approach social interactions in games. We realize that the social element,
while essential to the scientific inquiry, may not be the best place to start in a game. Perhaps it is
better to start with rich activities and then build social elements around them. We are doing this to
establish some visibility as game designers before trying to recruit a community from scratch for an
inquiry game again. The alternate reality genre is not often listed as one of the categories used on
game publicity sites (e.g., Mochimedia). We are developing our new games to fit into one of the
common categories such as action or puzzle, at least until we have a public following.

It could be that gamers who might be attracted to an alternate reality game format are not so
interested in citizen science and birds. We will not know that until we figure out how to find the proper
recruitment methods for a game like Canaries.

Conclusions

Canatries in a Coalmine was intended to engage public gaming audiences in an alternate reality game
that enticed them to participate in citizen science in their own backyard. Because of budget
constraints, we had to make difficult design choices and limit our advertising. These limitations along
with inadequate social presence and narrative elements reduced the game’s appeal and, thus, the
player community.

We learned some important lessons along the way. Small groups like ours may benefit from building
their audience throughout the design and development process, regardless of how pressing deadlines
feel. The ease with which particularly gaming environments support social presence is an important
consideration, particularly for alternative reality games. Growing the community takes time and effort
and players need to be kept engaged while the community grows. One way to do this is to create
many short and flexible narrative elements can be used flexibly.

Going forward, our next games are being designed and developed with these lessons in mind. And
Canaries, while resting, is returning as a classroom activity supported by teachers.
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Abstract: Vampire: The Eternal Struggle (VTES) is a multiplayer Collectible Card
Game (CCG). Being one of the first CCGs released in the mid-1990s, VTES has
survived going out of print twice. An active community still plays and supports the
game. This paper examines the history, the community, and the factors that may
have kept the game strong over eighteen years. The paper also aims to capture
players’ reactions to the game going out of print and publisher stopping support for
the second time. Quantitative and qualitative data was collected from multiple
resources: online survey, interviews, and observations. Preliminary analysis revealed
that the community involvement is multilayered and encouraged by the game
mechanics. While complex multiplayer game mechanics require interaction among
players and foster community creation, it also intimidates new players joining the
community. After examining the preliminary results, we will briefly discuss
implications for community building.

Introduction

Rapid development of information communication technologies has increased interest to study online
gaming communities. While communities emerging around digital games, especially Massively
Multiplayer Online Games (MMOs) have been of interest to many scholars (Koivisto, 2007; Taylor,
2006), fewer researchers have attempted to examine communities of non-digital games. We are
interested in investigating the communities that form around Trading, or Collectible Card Games
(CCQG). In particular, we will be looking at a multiplayer CCG, Vampire: The Eternal Struggle (VTES),
which requires more than two players.

CCGs are card games for two or more players. Their distinguishing features are the aspect of
collection, where a player will acquire cards for their collection, and player design, as the player
chooses which cards from their collection they will use to make a particular deck to play with. This fact
that each player plays from a different set of cards is part of what sets them apart from other games.
Although CCG cards are premade, players design their own decks from the cards they own by
choosing which of the cards they will use for a particular game. This, in turn, can imbue a sense of
ownership to the card deck and the game.

We are not going to explain in detail the history of CCGs or what they are. For more explanation on
the background of CCGs, please see a previous paper (Adinolf & Turkay, 2011). That paper
investigated motivational aspects of CCGs with a close examination of VTES. In that paper, authors
identified three aspects of CCGs that attract and engage players: collection of cards of varying rarity,
creating decks from the cards players have collected, and engaging in community activities with other
people who also play the game. Among the three, the community aspect of VTES seems to be the
most fun and motivating for players. More than 75% of players in the study had indicated that they like
the community aspect of the game to a moderate to large extent (Turkay, Adinolf, & Tirthali, 2012). In
their empirical study with World of Warcraft, Mysirlaki & Paraskeva (2010) had found a similar
relationship between communities and motivation to play the game. They concluded that the
development of communities in a game may increase intrinsic motivation to players and enhance their
performance in the game.

The relationship between multiplayer games and the communities they spawn is firmly a two way
street. A multiplayer game that fails to create a solid community of players will likely fail itself. This is
truer for non-digital games, as players need to meet face to face to play. Unlike online games, which
can match players from disparate areas, non-digital game players will have a hard time finding other
people to play with, if no community forms around a game. In the case of CCGs, the game publishers
usually foster this community, as their business model is based around a returning player base,
buying expansion packs.
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What happens, then, when a CCG goes out of print? In many cases, the community fades quickly.
After all, without outside organization, and without the motivation provided by new, exciting cards,
entropy will take over, and the community, as well as interest in the game, will dissolve. We will take a
particular CCG community, the VTES community, as a special example while mentioning other CCGs
in comparison. This line of research with CCGs is driven by their potential as the point of interest
which brings people together, and the role of player involvement in games’ life cycles. Therefore, our
research questions are:
* What aspects of VTES have led players to actively try to keep a game alive after it is
no longer in publication?
*  What are the different levels of community involvement in the survival of VTES?
e What are players’ reactions to discontinuation of production and support from the
game company?

Background
The majority of existing studies on CCGs examine the social aspects of these games (e.g., Lenarcic,
J & Mackay-Scollay, 2005), but does not look in depth at their power of community creation. This may
be true because of several factors. CCG communities may not fit into either of the most commonly
researched categories: location based communities and online communities. The communities that
evolve around CCGs are a sort of hybrid, consisting of a large number of small, location based
communities of interest, spread across the world. Each local playgroup might seem quite small, but
via online forums, Facebook groups, and larger events where players come from around the world,
the aggregate is a far larger community structure. This makes it difficult to fit into one category. In a
similar vein, Kinkade & Katovich (2009)’s ethnographic study describes existence of Magic the
Gathering (MTG) community in local Texas and makes a note that websites, such as forums, are the
places where MTG players foster the sense of community. Below is their description of MTG players
connecting online and offline (Kinkade & Katovich, 2009, p.22):
As people become connected more ethereally to each other, and as their sense of community
becomes less linked to conventional time and space anchors, becoming a regular seems
more detached from the markers that other ethnographers, in established places open at
discrete times, observed. The idea of anonymous regularity, more applicable it would seem to
web sites, becomes more apparent in face-to-face encounters such as MTG. What we
observed in MTG seems as an extension of a transition observed in web sites in which
commonly accepted definitions of time and space give way to more ethereal versions as new
communities form.

Acknowledging the methodological and practical difficulties of studying communities that exist both
online and offline, in this study we will aim to investigate the VTES community that has supported the
game over 17 years, even when the game company stopped publishing and supporting the game,
and characteristics of VTES that create and nourish the existence of this community. The following
section is a description of VTES and its design characteristics that distinguish it from other CCGs.

What is Vampire the Eternal Struggle (VTES)?

In 1994, following on the heels of his massively successful Magic: The Gathering (MTG), Richard
Garfield revealed VTES, originally titled Jyhad to the World (Extrala). Having learned from watching
people playing MTG, Garfield designed VTES to be a more socially dynamic game (vtesinla.org). In a
nutshell, VTES is a multiplayer game, with every player acting for themselves. Unlike many
multiplayer games though, each player only has one player who they directly want to attack—their
prey. Likewise, there is only one person who directly benefits if a player is ousted from the game, that
player’s predator. This predator-prey system creates the opportunity for temporary alliances among
players who are not yet in direct conflict. They may agree to act in accord out of mutual self-interest.
Thus, unlike two player, or multi-player free for all games, VTES has a built in structure encouraging
discussion and deal making. While the players may be enemies during play, they may be friends,
mentors, or collaborators in the broader context of the play community.

In 1998, after 2 years of no new publications, the publisher, Wizards of the Coast, announced that
they would be halting production of VTES. The game remained out of print for 2 years, until 2000,
when White Wolf picked up the game. Right out of the gate, the returning expansion, Sabbat War,
sold out. For the next 10 years, the game continued publication until September 2010, when White
Wolf announced they would cease printing and supporting the game once again. As of January 2012,
the game company does not own any VTES cards.
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In order to keep the game fresh, the two successive companies that owned the game published 20
expansions over thirteen years. These expansions had varying numbers of new cards and new rules.
As these expansions were released, VTES followed a different design and play strategy than MTG.
Namely, the designers of VTES went to great lengths to ensure that as many cards as possible
remained playable. Indeed, there are, at the time of this writing, only 11 cards ever banned from
tournament play. MTG, on the other hand, has a far larger banned list, and indeed the most popular
format, known as “Type 27, allows only the 2 most recent blocks of expansions. These philosophies
each aim for the same thing: to allow players to be as equal as possible in a tournament setting, even
if they haven’t been collecting cards for very long. Vampire does it by trying to keep the power level
even over time, while MTG does it by essentially completely resetting every two sets. As a player, the
first author finds the MTG strategy to be unappealing and overly commercial, but perhaps that partly
explains its far greater financial success.

In summary, distinguishing aspects that might be supporting community of VTES are its multiplayer
aspect, complex gameplay and relatively inexpensive card collection.

Communities and Games

When we talk about emergent communities in games, we are mainly referring to choice based
communities or communities of interest, centered on playing a particular game, rather than location
based communities. Community members meet, either physically or virtually, to play, discuss and
socialize. There may be several layers of such communities, with varying degrees of connectivity.

Communities in online games, such as MMOs, almost always form thanks to their built-in easily
accessible communication channels and thanks to the gameplay itself (Koivisto, 2007). Game
mechanics and the game world can support and mediate the community. These communities are also
supported outside of the game through forums, fan fictions, and/or gaming conventions.

Although they may not be as large as online game communities, communities that form around a
single card game can also be very strong (Yu, 2007). Every participant contributes to the community
at some level. For example, in the case of VTES, a player might be involved with their local play
group, but that group might be a part of the larger regional, national, or international VTES culture.
Participation in the community might be as little as coming out occasionally to play a game or as
involved as participating in in-depth discussions of rules and strategies both online and offline,
traveling long distances to participate in major tournaments, and even designing cards for
expansions.

These gaming groups “create cultural systems” (Fine, 1983, p.2). Through player interaction and
participation, these shared cultures can become extensive and meaningful for player groups (Fine,
1983). Kinkade & Katovich (2009) state that becoming a participant in the community and contributing
to the dynamics of the game are more important for MTG players than the competitive game-play
itself. At many occasions, player communities decide whether they will let a game die or make it
survive, especially after the game company no longer supports the game.

Although many games have been discontinued, there is a lack of literature about what happens to the
game and the game community after the publisher stops supporting a game. A few studies have
examined the closure and after closure of MMOs (e.g., Papargyris & Polumenaku, 2009; Peace,
2009; Consalvo & Begy, 2011). However in the case of CCGs, the literature is close to nonexistent.

There are differences between what happens when an online game shuts down and when a CCG is
no longer supported by the game company. Players of online games may be able to keep the game
alive through creating fan fiction and memorial websites for their game (Consalvo and Begy, 2011;
Pearce, 2009). For example, Consalvo and Begy (2011) describe how Faunasphere players created a
Facebook group and an online forum to share their experiences from the game through fan fictions
and stories after it shut down. Papargyris & Polumenaku (2009)’s study documented player attempts
to negotiate with game creators and community’s move to another game after Earth & Beyond shut
down. While the shutdown of an online game may mean that players lose their game, this is not the
case for CCGs. Although there may not be any more new cards published by the game company, the
player community can continue to use existing cards, and may design new cards and modify the
game rules.
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As documented, fans contribute significantly to CCG’s existence similar to online gaming
communities. Bisz (2009) talks about Middle Earth CCG (MECCG), a CCG based on J. R. R.
Tolkein’s Middle-Earth. Players make efforts of the to keep the game alive in any way they can, such
as creating game art and organizing tournaments, and participating in discussion forums after it went
out of print in 1999. He elaborates on how after the game was out of print, MECCG players chose to
change the game goal from winning to just experiencing the relaxed and fun game with friends.

Similarly, while VTES publisher, White Wolf, has stopped printing the game, and no longer supports it,
players have stepped up, for a second time, to support the game. VEKN, the player run organization
that organized tournaments during the first hiatus from 1996 to 2000, has stepped back into the role.
During the first period of inactivity of VTES, local playgroups sometimes designed their own cards for
use to keep the game interesting (see Figure 1 for an example). This time around, the international
community is already creating new cards for play and online publication. VEKN maintains current
rules for both casual and tournament games. They also adjudicate disputes over card rules and
interactions. As of today, VEKN has 1083 members registered on their site. Thus the community is
taking steps to ensure its survival on many fronts, which we will examine later in this paper.

After presenting our data collection methods, we will discuss what we found about player attitudes
about the community, closure of the game, and their plans about the future of the game.

Head Games

(@Remove 1 blood from a vampire or
do | damage 1o an alty £ [ Bleed with +2 bleed.
Dihs above and the acting vampire gains £ +| stealth action. Move
1 blocd i swccesshl 3 blood from the blood
When their eloguence escapes you, bank to a younger
Thewr logic bes you up and rapes you.” vampire in your
+'De do do do, De da da da” The Police uncontrolled region.

Figure 1: On the left is a custom made card. On the right is an original VTES card.

Participants and Design

We used online surveys, interviews, and observational data to develop an understanding of why and
how the VTES community keeps the game alive and how VTES players felt about the closure of the
game for the second time.

An online survey was used to collect quantitative and qualitative data through snowball sampling on
public and private VTES forums and players’ personal blogs. A total of 365 players ranging in age
from 18 to 59 (M = 32.17, SD = 6.4) filled out the survey. On average participants have been playing
VTES 9.82 years (SD = 4.95). 57.7 % of them were from European countries and 35.3% were from
North America (USA and Canada). Players from 39 countries filled out the survey. In addition to the
demographic data, we collected data on participants’ play habits (e.g. how do you construct decks?)
with five multiple-choice, three 7-point Likert scale and seven open ended questions. In addition, we
conducted semi-structured interviews with seven VTES players during a tournament in North East
United States. We asked six questions about their involvement in the VTES community and the role of
the community in their motivation to play the game (e.g. What do you enjoy about the VTES
community? How has your role changed since White Wolf announced that they will stop publishing
and supporting the game?). We also conducted analysis of the forum postings to understand player
reactions to the announcement right after the game company announced that they will cease
publishing and supporting the game. Data included 105 individual posts from 70 players in two VTES
forums. Data was analyzed using the quantitative data analysis software SPSS 18.0 and qualitative
data analysis software Nvivo 9.0 by using inductive codes. The next section presents preliminary
findings on the research questions.
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Findings

Where is the VTES community?

Players come together to play VTES once or twice in a week either in a game shop or in one of the
player’s houses. They prefer local gaming shops because there is a built in community with mentors
and a competitive atmosphere. For example, New York players worry about nonexistence of a game
shop in Manhattan, NY, where they can both play and introduce the game to other players.

Another place where VTES players can meet is VTES online or JOL (jol.net). It is a text based
environment and requires players to type commands in order to play. We are not going to go in detail
about differences between the online and offline game, as it is a topic for another discussion. Similar
to the previous findings on online versions of CCGs (Bisz, 2009, Trammer, 2010), players do not find
online play as satisfying as face-to-face play. However, many use JOL to try out new ideas and
challenge themselves against interesting deck designs. Also, players use online forums or a
Facebook group to just stay in touch with other players.

What did players say about the VTES community?

In the online survey, 76% of participants stated that they are motivated to play VTES mostly because
of the community, and 14% of participants mentioned community as one of the main differences of
VTES from other CCGs they have played. The following is a representative quote from a Hungarian
player “First of all the players. We have a good community. Also this game forces you to think and it
has great and exciting game method and clear rules.” [SP*44] Similar to MTG players in Trammell’s
(2010) study, many VTES players also consider the game as a hobby and a reason to get together
with friends they like. Exchanging ideas is one of the functions of the community. This fosters
generation of interesting concepts for decks. One player stated that he liked that VTES players are
very open to give good ideas for his deck even if they may play against the deck in the tournament.

All the players we interviewed indicated that the VTES community is a major motivation for them to
play. One of the players mentioned the VTES community being similar to a club one belongs to and
enjoys the club activity: playing VTES. One player also admitted that the importance of the community
for him has increased over time for the last five years. Two of the interviewees emphasized the
common likings in other types of games among the VTES community members they have met. This
opens another opportunity to “hang out” with players they like. As an ltalian player states ‘I like the
game mechanics, but mostly what makes VTES a good game for me is the community and the
possibility of meeting interesting people to play with all around the world.” [SP79]

Players enjoy the VTES community for several reasons. Among those are friendliness and a common
interest in playing similar games other than VTES. Both in the survey and in the interviews, players
mentioned that in general, VTES players are very hospitable, mature, and gracious. It seems to be a
common practice to find other VTES players when travelling to other cities. They also like the sense
of common purpose or interest they share with people around the world.

When we asked whether game mechanics have any effect on the community building aspect of
VTES, all the interviewees answered yes. They mentioned the multiplayer aspect of VTES which
encourages and requires interacting with other players not only in a competitive but also, many times,
in a cooperative manner (cross table ally mechanic). Relatively long game sessions were also given
as an example of mechanics that allow people to talk during the game play. For example, a VTES
game session can go up to 2 hours, and tournaments can take up to 8 hours. In these sessions, the
amount of thinking, strategizing, making deals and trying to win while every other player is trying the
same, creates a unique social gameplay experience. Oftentimes, players carry metacognitive
discussions about their game play outside of the game. They discuss their achievements, mistakes
and possible changes that need to be made to their decks. These discussions take place face to face
as well as online. All of these may help players to get to know each other quicker and forge
friendships.

How did players react to the news of discontinuation of company support?

Players received the announcement of discontinuation on multiple online VTES forums on September
2010. In two of the popular VTES forums, players reacted to the announcement in various ways.
There were 105 forum posts from 70 players as a reply to the announcement. Over 25% of players
expressed their sadness, disappointment and somewhat frustration because there would be neither
new cards nor reprints produced by the company. Along with the sadness, many followed with thanks
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to certain people involved in keeping VTES running over ten years. A majority of postings, 76, showed
hope for the future of the game and determination to play VTES and organize local tournaments for
the game they love. They not only came up with ideas to keep the game alive but also showed
examples of CCGs that went out of print but still have active player communities, such as MECCG or
Star Trek CCG. Along with hope, players also admit that without new cards being published, it would
be difficult for the community to get larger as the new players have to depend on the old players.
Others, 13 players, showed indifference or resignation towards the news while 17 showed confusion
regarding the reasons of the game company’s decision to cease production, and some players felt
misguided with respect to the reasons. Many players commented on the closure with humor by using
cards or rules from VTES, as the theme has much to do vampires and death. Torpor is a term used in
VTES when a character becomes incapable of acting until rescued by spending resources. Following
is one player expressing his hope: “I really hope the game will continue, and maybe one day someone

will have the 2 points of blood needed to do the ‘rescue torpor action” [FP65]

Among the players we interviewed, discontinuation affected different players in different ways. While
some became more active, others did not change at all. For example, one of the participants started a
blog to document his creative ideas about deck building and keep the interest in VTES by inviting
other players to comment on his ideas, and to publicize the results of the local league he initiated to
encourage competitive gameplay.

What are the different levels of involvement of the VTES community?
There are various levels of player involvement in the community. Being an active player is the most
basic, and important one. Two of the interviewees described themselves as players who will play at
tournaments because they do not have enough people in their town to play the game regularly. So,
they travel to big events to meet with the community members and play the game.

Players produce a knowledge base through wikis and blogs about the game similar to players of
popular digital games. Many player blogs contribute to distributing knowledge about VTES, brainstorm
deck design ideas, and inform others about tournaments. There are many fan created instructional
videos and recordings of VTES games on YouTube as well as other forms of fan fiction such as rap
songs written by using the VTES card texts or videos of scripted plays with game characters.

Higher-level involvement in the community includes being a “prince” of a city, which usually requires
organizing tournaments and encouraging new players to join the game community. Furthermore,
some players take the role of a national coordinator and fan designed cards such as one of our
interviewees. He summarizes his role as “...| try to be a player as everybody else while at the same
time | am also currently national coordinator for US. So, | help with tournament coordination...| am a
liaison with the global players network... as far as | say people are generous and gracious, | try to do
the same. | invite people and glad to show them around the town when they visit. | am often a source
of wisdom of deck building strategies, people often come to me for that...since the CCP stopped the
game, | am the design team leader for the upcoming fan set.. my role has changed from perpetuating
the game through participation to perpetuating the game through content creation” [IP4]

Discussion and Conclusion

What aspects of a CCG will lead players to actively try to keep a game alive after it is no longer in
publication? Do games with better social mechanics promote a stronger sense of community and
camaraderie? Do strategically deep games do the same? We can’t answer these questions in a
general sense. Our data comes from only one CCG. Nor is it feasible for us to expand our study to the
breadth such a survey of the industry would require. After all, we would have to: identify multiple
games in both categories, both player supported and not; find players that currently play the former,
and, more difficult, those who had played the latter. This means that, to be statistically meaningful,
such a study would involve tracking down hundreds of players individually and then trying to
administer a questionnaire or interview.

At this time a study of such scope is beyond our means to conduct. What we tried to provide is a
snapshot of one community that has been established over 18 years of game’s life and echo players’
reactions to the closure of VTES. This paper presents initial findings from the data collected so far.

Many respondents admit the expectation of losing some players over time and difficulty of new
players’ involvement, but also think that the game will continue thanks to the large card pool, stable
mechanics, dedicated core community, offline or online. One of the main differences between online
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games that close and offline games that go out of print, is that online games disappear, while cards
still allow play to continue. As one of the interviewees emphasized “...just because CCP stopped
publishing the game, cards will not stop working”. Another similar comment from a forum poster read:
“The game's not dead. CCP tactical teams are not going to abseil through your window just because
you haven't burned your cards.” [FP96] Similar to many in VTES community, we also hope that.

While the publisher ceases to make money after a CCG goes out of print, designers, especially of
educational games would be happy to see their games in circulation and play for as long as possible.
Therefore, we believe that observing the lifecycle of games that go out of print can inform educational
game designers. Incorporating elements from games like VTES, which have developed loyal
communities for years might help increase the impact of a serious game, by increasing its longevity,
and the intensity of the community that develops around it.

Endnotes
(1) *SP = Survey Participant; IP = Interview Participant; FP = Forum Participant
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Abstract: For over 40 years, researchers investigated utilizing video games for education.
Some of that research focused on the type of pedagogical content to embed in a game and
how to integrate it, while others emphasized how to preserve the inherent intrinsic motivation in
games. One of the many factors that could affect motivation and learning in video games is the
different intrapersonal elements and attributes of games. In order to test those attributes’ effect
on motivation and learning we need to be able to define them and clearly establish a method
for measuring them. The object of this study is to establish a framework for measuring three of
these attributes, Challenge, Control and Goals, based on user perception. This framework is
an initial step to establish a clear metric for measuring those attributes in five different game
genres: First-Person Shooter, Racing, RPG, Arcade and Sports.

Introduction

Understanding video game design and analysis is tough, because of the distinct features of each genre
(and each game for that matter). That distinctiveness makes it difficult to assess a standard for game
design and evaluation that would apply to all games. A design and analysis strategy that might apply to an
RPG game might not apply to a Racing game, and in some cases might not apply to another RPG game.
In this study, we used the game player's perception of the game’s features and attributes as a
measurement to assess and analyze a game.

We started by breaking down intrapersonal game features and attributes into six separate classes based
on previous research. We then selected a subset of those classes (Challenge, Control and Goals) and
described how each class is present in video games. We generated a set of questions based on those
descriptions to define our first survey. The first survey aimed at determining user experience in a generic
game and not any particular genre. We used the results from that survey to establish our generic game
metric for those classes.

We then used that metric and created a mapping for each of those descriptions to five commonly used
game genres: First-Person Shooter, Racing, RPG, Arcade and Sports genres. That mapping provided us
with the list of questions for our second survey. Similar to the first survey, the second survey asks about
user experience but specific to each genre. We analyzed and assessed the results of the second survey to
create our CCG Framework, which provides a metric for Challenge, Control and Goals in different game
genres based on user perception.

In our conclusion and future works section, we discuss our upcoming studies and their relation to this
research. We also recommend a few directions for future studies. For this study we used the terms game
and video games interchangeably. We also refer to game attributes (defined in the next section) as
attributes, features, elements, dimensions, categories or characteristics.

Game Attributes

Breaking down the game into its primary attributes is essential to analyzing the game design and
experience. With respect to motivation, Malone (1980) identified three primary features: Challenge,
Curiosity and Fantasy. He branched out each feature into many sub-attributes but maintained that those
three are the main categories of attributes. Malone later expanded on his classification in Malone & Lepper
(1987) to two categories: Intrapersonal (Challenge, Curiosity, Control and Fantasy) and Interpersonal
(Competition, Cooperation and Recognition). Gredler (1996) considered the Task, User, Goals and Control
as the essential elements to a game. Alternatively, de Felix and Johnston (1993) divided the game
structurally into Visuals, Interactions, Rules, and Goals. Malone & Lepper’s (1987) intrapersonal category is
later expanded and defined into six different Game Dimensions in Garris et. al. (2002). Garris defined the
game dimensions as follows:

* Fantasy: Context, themes or characters.
* Rules/Goals: Rules, goals and feedback.
* Sensory Stimuli: Visual or auditory.

* Challenge: Level of difficulty.

¢ Mystery: Information complexity.

e Control: Player’s control.
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While other studies exist and provide their own definitions, the Garris classification of the game attributes
seemed to be the most comprehensive when it comes to expanding on previous work and providing a
sound break-down of the different game features. In this study we relied on the Garris definition to provide
us with a direction in obtaining our own definitions of the different game attributes.

Analyzing the Fantasy, Sensory Stimuli or Mystery elements of a game proved difficult to map into simple
survey questions and since there was no existing work done on providing a metric for those dimensions,
we decided to select the remaining three attributes only (shown in table 1). Selecting only Challenge,
Control, and Goals does not imply that Fantasy, Sensory Stimuli, and Mystery are not significant or
relevant; rather, they proved to be too large for the scope of this study. In fact, we highly recommend future
work to tackle those attributes and provide an extension to the CCG Framework.

Attribute Description

Challenge The difficulty level of the game, ranging from too easy to too
difficult.

Control Answers the question, how much control does a player

perceives, that they have over the game? Do they have
many options for which direction to head or which objective
to complete or are they bound to a few?

Goals Defined by short and long term objectives. Ranging from
immediate (jumping a pond, defeating an immediate threat,
etc) to longer-term objectives (finishing a chapter, unlocking
a weapon, efc).

Table 1: Intrapersonal Game Attributes

Challenge

Challenge is simply defined as the difficulty level of a game. If the game is too difficult, then the players will
be frustrated with the game-play which brings down their enjoyment level. If the game is too easy then the
players will be bored with their experience, again bringing down the enjoyment level. Grey et. al. (2011)
argued that “challenge must be balanced and re-balanced perfectly in order to achieve and maintain flow
and the motivation it provides.”

That “flow” is often difficult to achieve. Piselli et. al. (2006) argued that his results show that players should
only win by a small margin and when that margin becomes larger, their in-game enjoyment levels
decrease. Of course setting up a game that is not too difficult and not too easy might not be as simple as it
sounds because that depends largely on the player's game experience, abilities and frequency of playing
this particular game.

For this study, we considered the difficulty of a game to be directly proportional to the number of attempts
the user makes to finish a task in the game. (“Task” is used here to describe a subset of the game: a level,
a fight, a race, a match, or any significant objective.) We deemed a game difficult if users fail to complete
the tasks in that game repeatedly and feel frustrated. In contrast, we deemed a game easy if the tasks in a
game are finished easily without requiring repeated attempts.

Control

Control has many interpretations. Malone & Lepper (1987) argued Control is synonymous with self-
determination and cited DeCharms (1968) that it is “a basic human tendency to seek to control one’s
environment” and control your “actions and choices.” They also argued that it is “the perception of control,
rather than the objective level of actual control, that is the important psychological variable of interest.”
Garris et. al. (2002) defined Control as “the ability to regulate, direct or command something” and he
argued that when players are allowed to choose between strategies and directions and make their own
decision that will directly affect the outcome of the game it gives them a sense of “personal control.”

For this study we defined control as the choice between directions and objectives presented to the user at

any given time. Increased control implies a greater number of choices of directions that could change the
flow of the game and of the ordering or prioritizing of objectives to be accomplished in the game.
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Goals

We considered Goals in games as the set of objectives required by the game for the user to finish a task.
Goals are a bit problematic to clearly distinguish because of overlap with other attributes, primarily Control,
Mystery, and Challenge. Garris et al. (2002) argued that “clear and specific goals” lead to “greater attention
and motivation.” For this study we distinguished short-term goals and long-term goals. Short-term goals
refer to the more immediate objectives or as in Malone & Lepper’s (1987) terminology, “proximal goals.”

Short-term goals can be distinguished from Control objectives because they are usually user-defined
where Control objectives are often explicitly stated and provide an option to the user to choose from a list.
An example of a short-term goal in a First-Person Shooter game is “overpower the sleeping guard and do it
quietly so | don'’t alert any other guards and have them raise the alarm.” Examples of Control Objectives in
First-Person Shooter are “kill the guards,” “don’t get caught,” and “detonate an explosive.”

Long-term goals are usually defined on a different scale. They are widely considered as the ultimate
objectives of a task. In a First-Person Shooter genre, a long-term goal could be to finish the level, while in
an RPG genre the long-term goal could be killing the boss. In this study we considered long-term goals to
be the union or result of all the short-term goals and Control Objectives.

First Survey: Providing a Metric for a Generic Game

Using the definitions for the game attributes we listed in the previous section, we formulated a survey
questionnaire to determine user perception of those attributes for a generic game. The survey questions
(shown in Table 2) were intended to distinguish user experience in good games versus bad games and
identify how each experience is translated in terms of Challenge, Control and Goals. It is important to note
that terms like “hard,” “easy,” “good” and “fair” were defined to the participants as their perception of the
game. The results here are not intended to be viewed universally, rather they only reflect the perception of

respondents.

We also asked the participants some demographic questions to give us data on their age, gender,
education, game-play frequency and overall experience. For this study, we only considered results from
players who play video games three or more hours a week to ensure integrity of the data. Players who do
not play video games often will have different scales of optimal Challenge, Control and Goals and might
lack accuracy of perception if it has been a while since they last played video games. The survey invitation

was sent to six mailing lists for video game  academics or  enthusiasts.
Number Type Question Options
1 Challenge In a "hard" game, how many tries does it take to finish an (1-15+)

average level? We understand some levels are harder
than others, that is why we want your average.

2 Challenge In a "easy" game, how many tries does it take to finish an (1-15+)
average level? We understand some levels are harder
than others, that is why we want your average.

3 Challenge In an optimal game, how many tries does it take to finish (1-15+)
an average level? We understand some levels are harder
than others, that is why we want your average.

4 Control In an optimal game, what is the ideal number of directions (1-15+)
you should be able to choose from at any given time?
Choosing a certain direction means changing the flow of
the game, like going down the flowerpot tunnel in Super
Mario or choosing one path over another in Zelda.

5 Control In an optimal game, what is the ideal number of objectives (0-15+)
you should be able to choose from at any given time?
Objectives are the list of tasks you need to achieve in
order to complete a level or the game like retrieving an
item, killing an enemy, winning a race, etc.

6 Goal In an optimal game, how many short-term goals you (0-15+)
should have at any given time? (like jumping a pond or
killing an immediate enemy)?

7 Goal In an optimal game, how many long-term goals you should (0-15+)
have at any given time? (Like finishing a chapter or
unlocking a much sought after weapon)?

Table 2: First Survey Questions
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Results

We published the survey for one week and during that week and we received 87 responses. While there
were a number of outliers in our result set, the data was very informative.

Out of the 87 respondents, 94% of survey takers said they play video games three or more hours a week
and 100% of them said they have played video games for five or more years. 68% of our survey takers had
at least a Bachelor’s degree while 100% have finished high school. 72% of the respondents were male and
87% of them were between the ages of 18 and 40. Here are some of our findings:

* Challenge: 86.2% of respondents felt that an optimally challenging game should take a player 2-5
attempts to finish a level of a generic game.

* Control (Directions): 82.8% of respondents felt that an optimal game allows the user to choose
between 2-5 directions at any given time.

* Control (Objectives): 74.7% of respondents felt that an optimal game allows the user to choose
between 3-5 objectives at any given time.

* Goals (Short-Term): 63.2% of respondents felt that an optimal game provides its users with 2-6 short-
term goals at any given time.

* Goals (Long-Term): 49.4% of respondents felt that an optimal game provides its users with 2-6 long-
term goals at any given time.

It is clear that the data is less informative with regards to the Goals attribute but still favors the observations
above. It is also important to note that 17.2% of users felt that a good game provides 15 or more long-term
goals at any given time. That discrepancy could be attributed to the varying opinions on game experiences.

Based on the result set, we created an initial CCG Framework that is applicable to a generic game but not
specific to any genre (shown in Table 3). Since there was no overwhelming value for any of the attributes
based on user perception, we chose a 3 or 4 value range that covers the maximum total value.

Attribute Questions Legend

Challenge 1. On average, how many tries does it take you to 2-5
finish a level?

Control 1. On average, how many objectives were you able to 3-5
choose from at a given time?

2. On average, how many directions were you able to 2-5
choose from at a given time?

Goals 1. On average, how many short-term goals did you 2-6
have at any given time (like jumping a pond or
defeating an immediate enemy)?

2. On average, how many long-term goals did you 2-6
have at any given time (like finishing a chapter, or
unlocking a sought after weapon)?

Table 3: Generic CCG Framework

Second Survey: Mapping the Metric to Specific Genres

After determining our generic CCG Framework, we formulated the second survey to specialize it to these
five genres: First-Person Shooter, Racing, RPG, Arcade and Sports. There doesn’t exist a standard game
genre classification but previous work does have overlapping definitions. Laird & van Lent (2001) used
Action, Role Playing, Adventure, Strategy Games, God Games, Team Sports and Individual Sports for their
study while Apperley (2006) contended that Simulation, Strategy, Action and Role Playing are the main
defining genres.

Our list is not complete but does seem to cover a wide range of the genre spectrum. However, we do not
presume that other genres do not exist or are not significant, just that they are outside of the scope of this
study. We encourage further study to cover other genres beyond the five we cover here.

For the second survey, we mapped our first study questions onto the five genres. We also removed the
“hard” and “easy” challenge questions, because at this point we are primarily concerned with optimal
games and previous survey data was not very informative for “hard” and “easy” games. The survey
invitation was mailed to the same mailing lists as the first survey. We have 25 survey questions for the
second study. In the questions, the term “level” was changed to “race” for Racing genres, “solo boss fight”
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for RPG genres, and “a game segment” for Sports genres. We retained “level” for both First Person
Shooter and Arcade genres. We also included the same demographic questions from the first study.

Results

Similar to the first survey, we published the second survey for a week, during which we received 77
responses. For most of the genres, user perception was very similar to the generic game in the first survey,
with some small differences.

Out of the 77 respondents, 75.3% were male, 100% between the age of 18-63 and 89.6% with a college
degree. Only 1 of the 77 survey takers played video games less than 3 hours a week and only 3 had been
playing video games for less than 5 years. Here are the key observations:

* Challenge: 80.5% of users suggested that First-Person Shooter games take 2-5 attempts per an
average level. Similarly, 80.5% answered 2-5 attempts to finish in a top 3 of a race in a Racing game.
96.1% of the users answered that finishing an average boss fight in an RPG game takes 1-5 attempts,
while 89.6% said the same about finishing a game segment in a Sports game. Finally, 84.4% claimed
that an average level in an Arcade game takes 2-5 attempts.

e Control (Directions): 92.2% said that First-Person Shooter games should give the option between 1-5
directions at any given time. In a Racing game, 84.4% of users suggested that a player always has the
choice between 2-5 directions. That number dropped to 72.7% for an RPG game. 79.2% said the
same about Sports games. 81.8% also said the same about Arcade games.

e Control (Objectives): Having 2-5 objectives at any given time was supported by 93.5% for First-Person
Shooter games and 85.7% for RPG games. However, the percentage of users that claimed 1-5
objectives at any given time for a Racing game was 93.5%, a Sports game was 89.4%, and an Arcade
game was 93.5%.

* Goals (Short-term): For First-Person Shooter games, 85.7 % of users suggested that a player always
has 1-6 short-term goals. That number went up to 88.3% for Racing games. Similarly, 79.2% said the
same about Sports games and 85.7% about Arcade games. 75.1% say 2-5 short-term goals are
available to a player at any given time in an RPG game.

* Goals (Long-term): 75.3% claimed First-Person Shooter and Racing games provide 1-5 long-term
goals at any given time. That number drops to 71.4% for RPG games, at 80.5% for Sports games and
finally at 87.0% for Arcade games.

Number of FPS Racing RPG Sports Arcade
Attempts 2-5ina 2-5 (top 3) 1-5ina 1-5ina 2-5ina
level in a race boss fight segment level
(80.5%) (80.5%) (96.1%) (89.6%) (84.4%)
Objectives 2-5 1-5 2-5 1-5 1-5
(93.5%) (93.5%) (85.7%) (89.4%) (93.5%)
Directions 1-5 2-5 2-5 2-5 2-5
(92.2%) (84.4%) (72.7%) (79.2%) (81.8%)
Short-term 1-6 1-6 2-5 1-6 1-6
Goals (85.7%) (75.1%) (80.5%) (79.2%) (85.7%)
Long-term 1-5 1-5 1-5 1-5 1-5
Goals (75.3%) (75.3%) (71.4%) (80.5%) (87.0%)

Table 4: Genre-Based CCG Framework

CCG Framework

Based on the results of the second survey, we compiled our Genre-based CCG Framework (shown in
Table 4). The Genre-based CCG Framework focuses on a 3-5 value range which maximizes the number of
responses. This Framework can be used as a tool to measure experienced gamers’ perceptions of
Challenge, Control and Goals in an optimal game in those genres.
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Future Work

This study is the first of its kind to measure user perception for Challenge, Control, and Goals for optimal
games. We argued that the end result, the CCG Framework, will help researchers and designers to
measure user perception in a quantitative manner. It does not mean, however, that there is no room for
improvement. One expansion on t