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Letter from the Co-Chair

For the 10th time, the annual GLS Conference is over. And, also for the 10th time, it was the best one ever! We
had an incredible group of sponsors and volunteers, and our pre-conference events and the conference itself
broke our attendance records. It was a wonderful ride, folks - thanks for coming with us!

Some of the new GLS Conference content this year:

For the first time, the GLS Conference hosted the NSF Cyberlearning Summit - we enjoyed sharing our space
with this prestigious and delightful event, and we look forward to doing it again!

We had the first annual Games in Libraries Day as one of our pre-conference events, and - as usual - having
librarians around was wonderful. They are the original managers of information and freely accessible education-
al spaces. RESPECT.

The Educational Game Arcade was renamed the GLS Showcase, and then we added a GLS Showcase award
ceremony with an MC, pitches by the game designers, and critical judges. Shiny.

The GLS Quest was handed out to all of our attendees, and boy howdy, some played it harder than others! But
turns out that an old-fashioned paper-based activity game is a wonderful complement to the GLS experi-
ence. #FTW

We introduced special Fireside Chats with keynote speakers, immediately following their keynotes, as well as
special networking lunches with specific themes. Small and cosy conversations can make big differences!

Some of our attendees got to LARP for the very first time, with a concluding battle that involved nerf guns, nerf
swords, and a nine-foot-tall vampire bat costume with stilts. Holy awesome, vampire-batman!

Last, but not least, we unveiled our new version of pechu kucha: Speed Runs. GLS has never been so fast.
Unexpected Stories from the Conference

[ the epic adventure of the lost box

[0 the comedic tale of the HDMI to mini-HDMI convertor
[0 Stanley Parable Phil (“Did you plan for that to happen?!”)
0

the “game” of finding the sessions hiding behind construction doors

And remember to keep your eyes peeled for the special issue of the Well Played journal with GLS and DiGRA
Well Playeds - coming soon to an internet near you!

Thanks for a wonderful ten years, folks - here’s hoping for ten more!

Constance Steinkuehler, Chair, and Caroline “Caro” Williams, Co-Chair
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Gone Home, Playful Narratives and Classroom (de)Constructions of
Contemporary Culture

Discussant: David Simkins, Rochester Institute of Technology
Kelly Bergstrom, York University
Negin Dahya, York University
Paul Darvasi, Royal St. George’s College
Jennifer Jenson, York University

Gone Home is a first person exploration game that unearths a compelling family drama by means of discovering
documents, artifacts and personal possessions. Players unravel a family’s history that includes a queer young
person “coming out’, a depressed and alcoholic parent, and another implicated in infidelity as well as spousal
neglect. It is a highly visual, interactive and non-linear narrative that unfolds through user exploration of a family’s
home. Lauded by critics as breaking new ground, Gone Home is an ideal example of a game’s power to relate a
compelling story. In this panel discussion, the presenters explore intriguing directions for the future of games and
learning in formal and informal schooling through narrative-based play.

Panel Overview

This panel provides a unique opportunity to bring together three perspectives relating to games and learning:
the developers of Gone Home, a teacher who used the game as part of a high school English class, and a team
of university researchers with a focus on learning through play who observed the classroom where Gone Home
was played and deconstructed as text. Using this particular game as our touchstone, we hope this panel will
foster a lively discussion between both panelists and audience about the role of narrative driven games in edu-
cation.

Making Gone Home

Gone Home was created on a tight budget by a small team led by Steve Gaynor and Karla Zimaniji. The creators
met while working on Bioshock 2 from which they imported many elements of the mainstream title to the narrower
precincts of this indie enterprise. Whenever possible, they shaped their financial and technological limitations to
their advantage by focusing on storytelling above all else. They strategically set the game in the 90’s to encourage
interaction with diverse objects and documents, as modern gadgets might be seen to collapse revelatory gameplay
into scrolling through text messages and emails. Action was limited to a single home in real time, producing a
focused and realistic experience of discovery. Making the old mansion gloomy, and the dark rural night stormy,
masked graphic limitations and invoked elements of the horror genre to keep players on edge and unsettled.
Where players expect ghosts, they discover skeletons in the closet and a family haunted by its past.

Gone Home as a Classroom Text

Gone Home was selected as a substitute for a traditional English text and implemented as such without modifica-
tion to the game and with a particular focus on developing a curriculum that framed the game as a narrative text.
It was apt for classroom use in terms of both functionality and content. Unlike many long-form narrative games, it
has a user-friendly interface and can be comfortably played in less than three hours. Gone Home does not prog-
ress on a reward schedule of levels, points and achievements and, as a result, creates a fluid and non-competitive
gameplay experience. It is void of gratuitous sex and violence, and its basic premise of environmental storytelling
yields ample opportunity to discuss setting, character, and a consideration of linear and non-linear narrative —
fundamental concepts in any secondary school literature class. Its reliance on a diverse and realistic assortment
of historically situated documents also expose students to a variety of more traditional written voices and forms.

The teacher implemented response strategies included an “annotation” of a single room, individual tracking
assignments based on prominent themes recurrent in the game, considerations of tone and mood, game review
writing and publication, and group presentations. A combination of screenshots and notes were employed to
unpack the first room they entered, which acquainted them with all the main characters, basic gameplay and the
ability to take in-game screenshots. Students selected tracking topics and, as they played, took relevant notes
and screenshots. Topics included gathering information on specific character arcs; 1995 Archeology, objects from
the game space set in 1995; Riot Girl pop culture which informs the main storyline; and the multimedia layering of
other videogame references subtly woven throughout the house.

These directed activities encouraged purposeful and deliberate exploration, without restricting player agency. After



the gameplay phase, players were grouped together according to topic and collaborated on presentations that
were delivered to the rest of the class. Finally, they read examples of game reviews, and wrote their own which
they then published in video game websites such as Metacritic, Gamespot and IGN.

Researching Gone Home

Among the earliest forms of computer-supported games are RPGs (Bartle, 2010). Central to this genre is the
ability to follow and to tell a compelling story (Murray, 1999; Jenkins, 2004; Helid, 2004). Our interest in studying
RPGs relates to the development of narrative and story writing competencies, the primary learning outcomes for
literature, language and expressive arts, and communications, by examining the pedagogical affordances of the
uniquely narrative experiences these games provide (Helid, 2004). However, these narrative experiences can
be overshadowed by a game’s mechanics, as was the experience of Dickey (2011) who found that some of her
students overly focused on finding the “game” elements of Murder on Grimm Isle, rather piecing together a story.
While critics have lauded Gone Home for its ability to tell a compelling story, players have criticized it for being
not a game. In our classroom observations, a very similar debate played out and in this panel discussion we will
address the relationship between game procedures (Bogost, 2007), learning (Gee, 2007), and narrative play
(Jenkins, 2004).

Considering the increasing importance of multimodal discourse in 21t century learning (Kress & Van Leeuwen,
2001), the authors focus on the interpretation of multimodal discourse as a narrative form in gameplay. Based on
participant observations collected by four researchers over two weeks, the authors discuss how students in this
all male private school engaged in critical discussions about feminism, popular culture and social activism, the
recent history of technology, character development, the importance of home/place, and sexuality through their
gaming experience with Gone Home. In particular, the focus of this discussion will be on explorative capabilities
embedded in narrative play and the reconstructive possibilities associated with a textual deconstruction (in the
form of literary analysis) of videogame narratives. How do players engage with the life history of the lead game
character in Gone Home? How is the game’s non-linear narrative experienced by players, and how do they relate
their experiences of that narrative?
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Tuning the Knobs and Dials:
Empirically Maximizing Features for Serious Games

Rita Bush, Intelligence Advanced Research Projects Activity
Carl Symborski, Leidos
Rosa Mikeal Martey, Colorado State University
Emilie T. Saulnier, 1%t Playable Productions
Elizabeth S. Veinott, Applied Research Associates (ARA)

Games research has often treated the game as a black box; we introduce the game into a situation, observe the
effects, and declare success. But we don’t know why the game worked. What was it about the game that made
it a powerful tool for learning? Can games be used to teach not just concepts and knowledge, but to also spark
changes in reasoning, judgment, and decision-making? This panel will address these questions.

Five game development and research teams were charged with creating 5 games to teach intelligence analysts to
learn to recognize and mitigate 3 cognitive biases: Confirmation Bias (CB), Fundamental Attribution Error (FAE)
and Bias Blind Spot (BBS). Cognitive biases occur in situations where evidence is incomplete or uncertain and
time pressures rise. Heuristics provide a quick solution to the problem under consideration, but “heuristics gone
astray” result in biases may lead to errors in judgment. The judgment and decision-making literature has shown
that overcoming biases is difficult (Kahneman, 2011).

Each of the teams went through 3 rounds of prototyping and testing their games over an 18-month period. Each
round varied one or more game features that were used in a controlled experiment to determine the effectiveness
of the particular feature to teach players to recognize and mitigate their own cognitive biases. For example, one
version of a game examined the use of a student model to guide game play, which was compared to a second
version of the game without a student model. Participants in the experiments were randomly assigned to play one
version of the game or to watch a 30-minute training video, which served as the control condition. Game variables
examined by the teams included student models, priming, visual fidelity, and repetition.

Three of those games are discussed here. The 3 games employed a variety of narratives and gameplay styles; we
had no preconceived notions about what would make a successful game. Thus the game spectrum ranged from
casual, puzzle-style games with minimal narrative structure, to immersive, 3D game environments with strong sto-
rylines. We now describe the 3 games in more detail, the game features examined, and the results of the empirical
tests of game effectiveness on recognizing and mitigating cognitive bias.

Heuristica (ARA) is a 3D immersive video game developed using Unreal3. Designed with a space station nar-
rative, Heuristica’s gameplay is driven by exploration, problem solving, and includes two phases for learning, a
training phase and an action phase. The player assumes the role of a human astronaut on a space station where
a new starship crewed by a team of androids is about to launch their first expedition. A small team of humans must
compete to win command over the androids on-board and the player is competing for one of these spots. There is
a core difference between the minds of androids and humans. Humans use heuristics, leaving them vulnerable to
biases, while androids do not. To be successful leading the androids, the player must demonstrate his or her ability
to recognize and mitigate several cognitive biases.

Over the course of 3 experiment cycles, we examined the effects of 10 different game variables (e.g., real time
reward, time pressure, session duration, repeated sessions of game play, 3" person perspective, student model/
intelligent tutoring) on learning and retention with Heuristica (Veinott et al, 2013). We found that certain versions
of the video game improved participants’ immediate knowledge of the cognitive biases and their ability to mitigate
them. The size of the improvement depended on the game variable being examined. Two game conditions that
showed the greatest improvement in learning, and significantly more than the training video, were the repeated
session game (2 sessions over 3 days) and the single session game using a student model for intelligent tutoring.
Furthermore, these learning improvements were retained after an 8-week delay.

The CYCLES game (Albany Team) is a 2D casual game in which players navigate an avatar through a slightly
sinister “Bias Training Center” comprised of a series of rooms with puzzles that teach about the three biases
and how to mitigate them. A humorous storyline involving an evil genius provides a basic story and context for
the player’s predicament. Players receive infographics before each room to define and describe biases and
mitigation strategies as well as short quizzes after each room to reinforce each lesson and transfer to real-world
scenarios. Our team studied the effects of three game variables (Martey et al., forthcoming). First, we examined
avatar customization by varying whether the player could choose their avatar’s shape and uniform. We found no



significant differences in learning between the game versions. Our next experiment looked at the effects of visual
and narrative detail. To do so, we used two art styles: a detailed condition with full-color, rich texture and shading,
and realistic detailing; and a minimalistic condition that was largely monochrome with minimal shading and almost
no textures. We also used two narratives styles for the game text: a light narrative in which the player was only
told they were in a training center; and a rich narrative that explained a plot with backstory and specific character
motivations, as well as an opening cut scene. Because narrative is often conveyed via visual details in commercial
games and thus closely associated with each other, we combined these variables to create four versions of the
game. This allowed us to examine the impact of art and narrative combinations as well as individually using
statistical analyses.

Our finding was that the minimalistic art conditions did result in greater bias mitigation than a detailed art game.
Somewhat similarly, adding more narrative through text did not improve mitigation. Our experiments also show the
final CYCLES game trains players well in bias recognition and mitigation, outperforming the training video control
condition. In a final round of experiments, we also found that replaying the game 5-7 days later greatly improves
learning retention 8 weeks later. We found this repetition was far more effective than a longer version of the game
with additional levels.

Missing: The Pursuit of Terry Hughes (Leidos Team) is designed in the style of an adventure game that combines
the rich immersive qualities of entertainment software with a host of training activities on cognitive bias recognition
and mitigation. The story develops over the course of three episodes, during which the player completes a series
of tasks and interactions with game characters, all in pursuit of resolving the mystery at the center of the story.
The player is exposed to specific bias-invoking situations in the form of “bias vignettes,” where cognitive biases
exhibited by the player are measured. After each episode there is an After Action Review that teaches about specific
biases and offers feedback on player performance. The features examined include session duration, either 30 or
90 minutes; type of narrative, varied by including or excluding cognitive reinforcing stories; point of view, either first
or third person; and communication style, varied by providing or not providing hints during the game.

Results obtained by the Leidos team showed that the game Missing improved participants’ ability to recognize and
mitigate the targeted cognitive biases. Studies of the individual game variables showed they had varying effects
on the game efficacy to teach bias recognition and mitigation, depending on the bias. The session duration game
variable had a significant effect, particularly for the mitigation of Confirmation Bias, when it was set to 90 minutes.
The inclusion of cognitive reinforcing stories had a positive effect for the mitigation of both Confirmation Bias and
the Bias Blind Spot. First person point of view had a large mitigation effect on Confirmation Bias. Finally, providing
hints during the game had a mitigation effect on all three biases. These studies resulted in the final game variable
selection of 90 minute duration, providing reinforcing stories, first person point of view, and providing hints.

At the conclusion of the 3 rounds of prototyping and experimentation, the 5 teams sent the “best and final version”
of their games to a third party, for independent validation and verification of game effectiveness. Participants were
randomly assigned to play one of the 5 games or to watch the educational video. Two studies were conducted,;
one with college students and one with practicing intelligence analysts. Clear differences in game effectiveness
emerged from these studies.

The independent validation showed that 3 of the 5 games resulted in participants with significant improvement in
knowledge about biases, even after a delay of 8 weeks (Figure 1). We also assessed behavior change, that is, did
the participant show less biased decision-making when presented with a series of judgment and decision-making
tasks? Participants who played one of the 5 of the games, or who watched the video, showed immediate improve-
ment in bias mitigation; for the games (but not the video) this improvement persisted even after a delay of 8 weeks
(Figure 2). Four of the 5 games beat the video in the amount of participant bias mitigation.

This research program has shown the value of having game developers and researchers conducting more
systematic examination and testing of game features. Some of the game variables that we expected to be effective
were not. Some of the game storylines, which intuitively should have worked very well, did not. The heuristic
judgments of the game designers were sometimes off-target; empirical testing revealed these flaws and showed
us what did work well in accomplishing the goals of the games. Game designers and researchers must beware
of their own biases!
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Figure 1: Recognition/ Discrimination (Knowledge) Scores.
Figure 2: Bias Mitigation (Behavior Change) Scores.
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The State of the Surveys:
Framing and Informing Research on Games and Learning

Moderator: Barry Fishman, University of Michigan
Seeta Pai, Common Sense Media
Lori Takeuchi & Sarah Vaala, Joan Ganz Cooney Center at Sesame Workshop
Michelle Riconscente, New York University

Introduction: Why Use Surveys?

As the field of games and learning grows, the need for varied research approaches to inform and shape ongoing
work in the areas of policy, design, development, and implementation grows as well. What do we know about
the context(s) for games in formal and informal learning settings? What are the attitudes, beliefs, and practices
of players, learners, educators, parents, policy-makers, and designers? How do these factors interact to create
complex settings for game-use? These kinds of questions are relevant to any learning and design endeavor. But
as a distinct subfield, games and learning needs its own research designs and its own answers to these questions
to inform our work.

Surveys are a methodology designed to frame a big-picture view of a question, topic, or area. There have
been many recent surveys on topics such as: teacher attitudes and practices around games and learning (e.g.,
VeraQuest, 2012); how teachers view student informal game play and media use (Common Sense Media, 2012),
as well as surveys on more general attitudes about technology conducted by Pew (e.g., Purcell, Heaps, Buchanan,
& Friedrich, 2013) and others. Surveys allow for questions to be asked of a broad sample of respondents in order
to “take the pulse” of practitioners, surface issues, and indicate relationships between various factors that might
be pursued further in follow-up research. But surveys face a range of challenges as well. Sampling issues are
foremost; how do you know if your sample is representative? Surveys primarily yield either descriptive data, or
correlations among variables, as opposed to identifying causal or predictive relationships. Definitions of constructs
can be challenging: How do you know if survey respondents interpret questions the way they were intended?
Surveys often provide a starting point for deeper investigation.

This panel highlighted research questions addressed by recent surveys about games and learning, briefly shared
what has been learned from these surveys, and invited discussion among both panelists and the audience to iden-
tify high-need areas for further research.

Common Sense Media: Teacher and Parent Attitudes, and Game Use

Common Sense Media tracks national (U.S.) patterns in media use among youth 0-18. In addition, we conduct
landscape surveys of parents and teachers regarding technology, learning, and education to inform our ratings and
reviews of games, mobile apps, and web-based products for learning potential.

The presentation drew from various Common Sense studies to frame implications for surveys as a methodology
for games in learning. First, we inquired why surveys are a useful research tool, pointing to their importance for
outlining broad contours or trends about a field or topic, for describing a landscape, and identifying areas worthy of
deeper examination. We presented examples of broad data trends from our (1) Zero to Eight surveys (2011, 2013)
and (2) National Study of Educators (2013, 2014 - also known as “Teaching with Technology”) that documented,
respectively, (1) an explosive growth in mobile use at home among U.S. kids 0-8, and (2) consistency in shared,
centralized use of devices in U.S. schools over time.

Second, the presentation asked what types of topics are appropriate to survey, using the example of key construct
definitions for “video game”, “learning”, and “educational”’. Data from various Common Sense studies (View
from the Classroom, 2012; Digital Media and Learning Attitudes, 2011; Zero to Eight, 2013) indicate that survey
respondents (parents and teachers) may be stereotyping video games negatively and considering them in a narrow
light, and may be interpreting “learning” and “educational” in similarly narrow, traditional, academically-focused
ways relative to the field’s definition of them. The presentation encouraged discussion among the audience around
how best to approach definitions of fundamental concepts for use in surveys. Finally, drawing on examples (e.g.,
“thinking about just yesterday, how many minutes...” and “in this school year, how often...”) from our surveys, the
presentation summarized the importance of using specific behavioral anchors in survey questions to improve the
reliability and validity of responses.
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Joan Ganz Cooney Center: Game-using Teachers — Practices & Perceptions

Digital game-based teaching requires fundamental shifts in one’s pedagogical approaches to content (Mishra &
Koehler, 2006), even among the younger teachers who may have grown up playing games (Lei, 2009). Where are
U.S. teachers today with respect to integrating digital games into instruction? What kinds of teachers teach with
games? What results do they see, and with which students? What do they struggle with most? To answer these
questions, the Joan Ganz Cooney Center surveyed 694 K-8 teachers from across the U.S. on how they’re using
games in their classrooms; professional development (PD) around and barriers to integrating games in instruc-
tion; and perceptions of the effectiveness of games in delivering content, assessing, and motivating students. The
survey also included the responses of non-game-using teachers, a population that could provide greater insight
into why games are not being integrated into classroom instruction. VeraQuest, a professional survey firm, fielded
the study in fall of 2013 with an omnibus survey panel, which comprised over 2 million members enrolled through
a number of different online panels in the U.S. Respondents receive points for the surveys they complete, which
can be redeemed for a variety of products. VeraQuest randomly selected 694 adult respondents from a targeted
panel of K-8 classroom teachers such that the sample would be generally proportional of the demographic and
geographic strata of U.S. teachers.

The Cooney Center’s presentation focused on a set of analyses aimed at understanding the different types of
teachers who use digital games to teach. To generate these profiles, we conducted a cluster analysis, which
involved running a select set of variables (particular characteristics gathered on each survey respondent) through
a statistical model, and allowing subgroups within the larger population to emerge based on their similarities and
differences around these variables. The four resulting profiles reflect the varying levels of support that teachers
receive around these practices, and their varying dispositions toward using games to teach. Although exploratory
in nature, we believe these profiles serve as a starting point for designing games, tools, resources, and training
programs that can better support teachers with diverse needs and experiences in their use of games to teach.

A-GAMES: How do Teachers Use Games for Formative Assessment?

The Analyzing Games for Assessment in Math, ELA/Social Studies, and Science Project (A-GAMES) is designed
to investigate how features of educational video games intended to support classroom formative assessment are
understood and used by teachers. Formative assessment can be a valuable classroom practice, when used well
(Black & Wiliam, 2009). Game designers include features they hope are useful to support formative assessment,
including student progress reports, leaderboards, and tools to allow students to reflect and self-report learning. But
what do we know about how these features are used? What do we know about how game-using teachers think
about formative assessment and look to games as part of their formative assessment toolkit?

To investigate these questions, A-GAMES surveyed K-12 teachers in the U.S. in fall of 2012. The survey asked
about formative assessment practices, classroom game use, and game use for formative assessment. The goal of
the survey was to identify how game-using teachers conceive of the goals of formative assessment, what they think
it is good for (with or without games), and how they currently use games for formative assessment. The survey is
a backdrop to a series of case studies of teachers using educational video games, accessed through BrainPOP’s
GameUp platform (http://brainpop.com/games), that represent a range of formative assessment design features.
Our goal is to use the survey and the case studies to inform the design of future video games, curriculum and PD
to increase teachers’ capability to use games for formative assessment.

What Happened in the Panel Session?

The session was well attended by an audience that was eager to think together about a range of methodological
issues related to the use of surveys. All panelists played key roles in the design of recent prominent surveys in
games and learning. Each discussed the objectives and findings of their surveys, as well as the limitations. After
the brief presentations, the floor was opened for questions.

The questions opened with an inquiry about how each presenter dealt with issues of sampling and selectivity.
Panelists described various approaches to sampling. For instance, the Joan Ganz Cooney Center hired a
professional survey firm with a standing panel of respondents. The A-GAMES project used a convenience sample,
placing their survey online and inviting responses. In both cases, researchers compared the overall response
demographics to national databases such as the Schools and Staffing Survey (http://nces.ed.gov/surveys/sass/).
Common Sense Media used a more comprehensive approach to sampling, seeking representativeness along
multiple dimensions. This was both time-consuming and expensive, involving, for instance, providing laptop
computers to families for purposes of completing the survey. Selection bias was also considered. For instance, the
A-GAMES survey was announced to potential respondents through games and education web sites and social
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media feeds. Did this result in a response population biased towards games? The most important consideration
is the claims one can make with the survey data. For instance, if issues of equity/social justice were the point of
the survey, it would be critical to make sure your response population was balanced in terms of socio-economic
status, race, and similar factors. In such a case, the more expensive approach taken by Common Sense Media
is warranted. In the case of A-GAMES, where the surveys are meant to provide a back-drop to case studies, the
convenience sampling approach was warranted, even if the claims that can be made from the data are limited.

Another question dealt with potential challenges in gaining Institutional Review Board or Human Subjects approval.
None of the panelists found this to be challenging, in large part due to the non-identifiable nature of their survey data
collection. The A-GAMES project reported that surveys are usually granted “exempt” status by their institutions,
especially when they are designed to be anonymous. Furthermore, taking the survey is usually construed as giving
consent to participate in research, so separate consent processes are not required.

A final area of questioning focused on the design of items/questions for surveys. How do you gain confidence
that survey respondents perceive questions they way they were intended? The A-GAMES panelist pointed to a
particular approach known as “cognitive interviewing” (Desimone, 2009), an approach that employs interviews
and think-alouds while piloting the survey. All panelists stressed the importance of providing definitions and
examples of what the question is looking for. For instance, the A-GAMES survey included a definition of formative
assessment. Socially-desirable responses are also problematic — when teachers give the answer they think is
better, as opposed to what is actually true of them. Panelists stressed that emphasizing anonymity is one approach
to minimizing this issue. Another is to keep survey items focused on behaviors instead of on feelings or opinions.

Final Thoughts

This panel was one of the first sessions at GLS to be focused exclusively on research methodology, and we were
pleased both with the large turnout and with the spirited and engaged discussion among panelists and audience
members. The session ended with a statement of the importance of having methodological discussions as the field
of games and learning continues to evolve.
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Mobile History Games:
Challenges, Frameworks, and Design Principles

Owen Gottlieb, New York University/ConverJent
Jim Mathews, Clark Street Community School/Placework Studios
Karen Schrier, Marist College
Jennifer Sly, Minnesota Historical Society

Introduction and Overview

This panel covered nearly a decade of work in mobile and location-based history games, and reflects on the key
questions, learnings, and challenges in this emergent field. Using location-based mobile technologies to explore
historic moments can be powerful: designers and educators can access narratives from the past, in the places that
they occurred, and can potentially disrupt those narratives to create new versions of the past. Historical narratives
have always been “constructed,” and so, history is, in essence, rewritten through the experience of these games.
This is a significant responsibility for designers and educators. How do we characterize the interplay of fiction and
non-fiction in the mobile history game, since players’ own narratives are mixed with the historical narrative? How
do we appropriately show sentiments and biases that were representative historically, but perhaps not considered
ethical by today’s standards, or in some cases, by any standard?

Mobile environments can also allow for place-based, in-situ exploration of historical moments, debates, and
interpretations. They can help simulate historical systems of production, trade, commerce, or environmental impact,
and they can augment reality through the use of historical media and the digital reproduction of primary sources.
Mobile history games can situate play within local communities, such as those at historic sites, allowing learners
to participate more tangibly with the past. These games can also provide an historical context for contemporary
events and issues by facilitating interactions with contemporary community members on location.

How can genres, such as the situated documentary or resource management game, guide or limit a designer,
educator, or learners’ choices? How might we further mobilize mobile history games toward civic engagement and
critical thinking?

The panel explored these questions in relation to specific mobile history games, with Schrier’s Reliving the
Revolution (created at M.I.T. in 2004-5) and Mathews’ development of Dow Day, to current place-based and
museum-based mobile history games: Gottlieb’s Jewish Time Jump: New York, and Play the Past at the Minnesota
Historical Society (Sly).

As we investigated this “history” of mobile history games, we considered how mobile history gaming has evolved
over the past ten years, its failures and successes, and how we might collectively conceive its future.

Reliving Reliving the Revolution

Almost a decade ago, Schrier designed a location-based game to teach children historical thinking skills. The
game, Reliving the Revolution (2005), invited participants to explore the physical location of the Battle of Lexington
(Lexington, Massachusetts) and access virtual information about the Battle using GPS-enabled Palm Pilots. The
game was tailored to students in middle and high school, and provided numerous first-person narratives (based
on historic testimonials), which would automatically appear on the players’ phones depending on where they were
standing at the physical Battle of Lexington site. To complete the game, students needed to interpret the narra-
tives about the historic moment of the Battle to create a meta-narrative about who fired the first shot at the Battle.
Each participant played as one role: a white male Minuteman soldier, female white loyalist, African American male
Minuteman soldier, or British regular (white/male) soldier, each of whom were based on real people involved in
the battle. Depending on which role you played, the NPCs (non-playing characters) would provide slightly different
testimonials. In this panel, Schrier discussed and revisited the design principles used to create what ended up
being the first location-based history game of its kind, and how she would adjust it, now almost 10 years later. In
particular, Schrier discussed the ethical considerations and historiographic ramifications of this game.

Dow Day: Unpacking the Genre of Situated Documentary

Mathews presented Dow Day, a situated documentary designed to promote local historical inquiry and help
players make connections between the past and present. He discussed the questions, challenges, tensions
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and opportunities that arose during the production, implementation, and evaluation of Dow Day. He also applied
frameworks and questions from history education and documentary studies to frame his design decisions and
reflect on the relative success of Dow Day. Some of the questions he presented for consideration included: How
might we classify these types of mobile-based designs (and should it matter)? What types of learning outcomes
should we be concerned about? What dilemmas and opportunities arise when we use situated documentaries
within an educational context?

Surrogates, Suturing, and Supra-reveals: Developing Narrative Design Principles for
Mobile History Games

Dynamic interactive approaches to teaching history can catalyze the development of an active citizenry through
teaching aspects of citizen journalism and the power of issue-based advocacy. The exploration of such topics can
promote a sense of ownership of community challenges. What design elements for place-based mobile history
gaming may better achieve the kinds of history learning goals that could lead to deeper civic engagement? Gottlieb
uses mixed methods and design-based research in the process of developing mobile augmented reality gaming
for teaching history. Design-based research employs iterative cycles of design and development paired with field
study to arrive at new design knowledge. In these cases, the knowledge is in the form of design principles for the
genre of the “situated documentary.” Gottlieb shared design principles and best practices from Jewish Time Jump:
New York, a game centering on immigrant, women’s, and labor history in early 20th Century America. The newly
derived design principles address learning goals including perspective-taking and learner investigation, as well
as offering approaches for historically grounding contemporary civic concerns from within the game environment.

Play the Past: Weaving Critical Thinking and Problem Solving into Immersive History
Exhibits

Play the Past is a new and student-directed, mobile technology-supported, field trip experience at the Minnesota
Historical Society. Students use iPods loaded with a mobile game to explore the Then Now Wow exhibit at the Min-
nesota History Center. They enter historical situations and, through critical thinking and collaboration, earn badges
and collect digital items for later use. Students meet historic characters and solve challenges emulating those that
actual Minnesotans faced. Back at school, the interaction continues as educators and students build upon the
experience through further research and classroom activities. Drawing from the development of Play the Past,
including the iterative design with over 1,500 students and formal evaluation, Sly explored design questions, such
as: How does narrative fit in or balance with game play/mechanics? How does role-play complement or compete
with historic narrative? How can designers represent historic characters for which there exist no media artifacts?

Key Discussion Questions

A number of key questions emerged through the presentations and Q&A. They included: What design principles
have you found useful in producing these games? What opportunities and dilemmas arise when you invite players
to take on roles as part of historical games? What data are you collecting and how are you analyzing it? What is
the future of mobile history games? The panelists and audience discussed these questions, and such questions
can be useful in shaping future design and research.

Emergent Themes

Themes that emerged included balancing content needs with constraints. For example, how does a designer
balance a complexity of rich, layered content, and multiple perspectives with constraints such as small screens,
technical issues, and time.

Another theme related to the opportunities, challenges, and need for balancing associated with narrativizing
historical moments, and the historiographic questions that are important to foreground (see Marcus & Stoddard,
2009; Stoddard, 2010).

All media experiences (including those in a textbook) are designed, which means that there is someone designing
it, and their values, sociocultural context, and other perspectives will affect the design. It is important to make
those design decisions as transparent as possible, such that the learner is made aware of how these designs may
be affecting their learning. The problem remains: how to make a game’s design as transparent as possible while
enabling players to immerse themselves in the game, and have the “suspension of disbelief’ that is necessary to
fully embrace the experience. Finding a balance between one’s meta-understanding of the game and immersion
in the game should be considered.
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Looking Ahead to the Next Generation of Mobile History Games
Some of the trends, goals, hopes, and suggestions for the next generation of mobile history game design include:

+Cultivating more learner-designed history games as a means for exploring places and historical moments

*Promoting the development of games that engage players in producing new content, such as games in
which players collect oral histories or document historical places.

» Taking advantage of the newest functionality of mobile devices, such as evolving augmented reality
technology for just-in-time location based history, or using “heads up” games development to allows
users to not have to stare at a screen (Soute, Lagerstrém, & Markopoulos, 2013).

*Creating templates for educators and designers to be able to quickly generate location-based games for
various use cases (such as the “classroom case,” the “museum case” or the “battle site” case.
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Massiveness in Educational Games

Eric Klopfer, MIT Scheller Teacher Education Program
Scot Osterweil, MIT Education Arcade
Dan Norton, Filament Games
Joel Levin, Minecraft Edu

Many genres of commercial games have social elements where many players play at once and have various types
of interactions. A few projects have integrated this type of massiveness into educational games as well. There are
many benefits to this design element such as the ability to collect large amounts of data, access to large pools of
collaborators, potential to find mentors, and a “live” feel to the game world. However, there are also drawbacks in
the amount of infrastructure and resources needed to get massive games up and running. This panel will discuss
the value of massiveness in educational games and whether it's worth the resources to build them, drawing on
current examples of educational projects.

Benefits of Massive Games

There are a number of ways in which large numbers of players playing a game simultaneously and interacting in
various ways can support both the engagement and curriculum goals of a learning game. Massive games leverage
persistence and community in ways that other forms of gaming don’t. Participating in a world you can come back
to and meeting friends that greet you when you come back are powerful elements of engagement. In addition, a
game that creates a community of hundreds or thousands of players can feel more important and more authentic,
and in the process motivate them to work harder at rising to the game’s challenges. Some players may respond
to the sociability of playing with others, which can result in collaboration and mentorship — both of which help build
skills and solidify content knowledge. Other players may be more motivated by the possibility of demonstrating
their talents on a larger stage. Massive games can enable this by providing a place to display achievements and
creations, which can then lead to further peer feedback and connection building. In addition to the engagement
and learning benefits, massive games can be a valuable research tool. Data tracking metrics that are built in to
collect data from many players working on a range of personalizable activities result in a large data set and the
opportunity to learn about a wide variety of play and learning styles.

Drawbacks of Massive Games

Despite the value added by the design of massive, social mechanics, there are drawbacks as well, mainly
stemming from the game development piece. The intrinsic massiveness means it is necessary to integrate many
play systems together into one space, for example tools, NPCs, health, social elements, the environment, etc.
Creating a constellation of activities that are relevant to each other but can also be utilized independently is no
simple task. While it is not impossible to overcome, it does mean that massively multiplayer games are inherently
more costly to design and develop. In addition, for learning games targeting children there is an added complexity
of creating social spaces for players who may be protected by laws (COPPA), or who at the very least have less
fully developed self-regulation when it comes to online interaction. For an educational game whose goal is to get
into the hands of students as quickly and smoothly as possible, increasing the complexity and scale of any project
presents a certain amount of risk.

Are Massive Games Worth Building?

Given the resources necessary for building massive educational games, we can see that the social component
must be well thought out, and of significant value to justify the added expense. It certainly can be a worthwhile
undertaking, however. The explosive growth of ubiquitous internet connectivity is creating an expectation that one
can be linked to a very large network of friends and acquaintances at all times. In this environment there will be
growing demand for more and more synchronous play, and synchronous social learning experiences. To ignore
this genre of games and their potential for education would be a mistake. Moreover, some of the challenges of
commercial MMOs, particularly community management and time coordination, are actually supported rather than
hindered by integration of the games into classrooms. For example, a class turned into a guild comes with a lot of
interesting perks and ramifications and is an interesting pedagogical concept to explore. There is another option
though, which is to identify the most relevant existing commercial or mainstream games and put resources into
making them work for educational purposes. This is already being done by many teachers who modify games
or implement companion curriculum around a relevant topic. Capitalizing on existing games that can fit into an
educational setting requires fewer resources than developing them from scratch, but may not deliver the content
in quite the same way. Given these options the question remains: is it worth building massive educational games
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from the ground up?

Panel of Experts

The panel will consist of four experts in the field of educational games who have designed, developed, and
implemented a variety of massive learning games. Eric Klopfer is currently carrying out research on The Radix
Endeavor, an MMOG for STEM learning co-designed by the Scheller Teacher Education Program lab, and he is
also designing MOOCs that incorporate game creation. Scot Osterweil from the MIT Education Arcade designed
Lure of the Labyrinth, a middle school math game that incorporates social elements to help students complete
math puzzles. As one of the lead designers on The Radix Endeavor, Dan Norton from Filament Games has
explored many of the social systems that can work in a multiplayer game. Finally, Joel Levin is the co-creator of
MinecraftEdu and teaches using Minecraft in his classroom. The games created and used by the panelists are
shown in Figure 1.

The panelists have identified the issue of massive educational games as an engaging question, and one that
the GLS community would have an interest in exploring. The panel will consist of 5-minute “speed introductions”
from each panelist in which they will describe their background with massive learning games, and present their
position on the question at hand. Next the panelists will have an opportunity to respond to each other’s positions
and engage in some friendly debate. Finally, the floor will be open for questions so that attendees can probe the
panel further, as well as offer their own opinions on the topic. The session will be largely discussion-driven to give
everyone a chance to participate and gain a deeper understanding of the emerging issues around massive social
interaction in educational games.

Figure 1: Screen shots from Minecraft, Lure of the Labyrinth, and The Radix Endeavor.

Resulting Discussion

After introductions by the panelists the session focused on questions and a discussion with the attendees. Much
of the discussion centered around the importance of the social aspects of multiplayer games, both massive games
and games that work on a smaller scale. One goal of the panel was to explore the idea of massiveness and what
that means, including MMOs but not limited to games in that genre. However, the conversation grew out of that
and turned more toward the social aspects of all types of games. This included not only typical multiplayer video
games, but also social or team-based non-digital games. Additionally, it included communities that grow out of
either multiplayer or single player games. Those communities may be purposefully designed or emerge organically
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from the player base, but are also an important massively multiplayer factor to consider. The session went well due
largely to the participation and contributions of the attendees, who helped identify many different types of games
that were relevant to the discussion.
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Advancing STEM Learning with Games in Civic and Cultural Institutions:
A Play, Critique, and Discussion Session

Edge Quintanilla, The Field Museum of Natural History
Barry Joseph, American Museum of Natural History
Margaret Chmiel, Smithsonian Science Education Center
David Ng, Michael Smith Laboratories, University of British Columbia

Designing Games to Advance STEM Learning

STEM (Science, Technology, Engineering, and Math) education has recently garnered much national attention.
According to the National Science Board (2010), The United States lags behind its counterparts in STEM; only
16% of U.S. undergraduates declared natural sciences and engineering as their primary field of study compared
to higher rates in China- 47%, South Korea- 38%, and the European Union- 25%. Science is seemingly not
interesting to young people in the U.S.

Out-of-school, or informal learning is crucial for engaging youth and helps connect learning that happens in school
settings to learning that occurs in other areas of their lives. In order to engage with science, youth need connection
and translation between in-school and out-of-school learning through “ecologies” of learning. These ecologies can
provide pathways of engagement across the spaces where young people develop (Ito, 2013). Cultural and civic
institutions like the American Museum of Natural History (AMNH), The Field Museum of Natural History (FMNH),
the Smithsonian Science Education Center (SSEC), and University of British Columbia comprise a handful of insti-
tutions that have contributed to creating these learning pathways through the development and implementation of
innovative STEM games. Games, as part of a well-designed learning system, have an important role in advancing
learning by providing deeper modes of engagement and providing a context for thinking through problems (Gee,
2008).

The members of this panel represent civic and cultural institutions using games to encourage, excite, and engage
learners of all ages in STEM. Although the broad goals of STEM learning are similar across institutions, the
methods, development and delivery of these games differ significantly. These diverse approaches of game
development illustrate the multiple pathways available to STEM game development. This panel will explore what
the driving ideas are for using and developing science games. What common themes arise? How are outcomes
affected given different audiences, resources and limitations? Panelists will foster discussion with the audience
and with each other on how games are being used, and how they might be used, to advance STEM learning using
civic and cultural institutions as case studies.

Science Games for Learning: Play, Critique, and Discussion

Panel participants came from a range of backgrounds, including public programs in museums, game development,
and research. The variety of the panelists’ experiences illustrated the different approaches to STEM game
development complete with demos of playable experiences. At the start of the session, audience members were
given the chance to play each institution’s games and were invited to engage in conversation with panel members
and each other by sharing comments and asking questions. Questions tended to be project specific as each panel
member demoed their STEM games at small stations within the room. In this first half, most of the questions
asked were logistical (“how do you play the game?”) and pragmatic in nature (how can | bring this into my
classroom.”). The only problem with this format was that participants were able to hear about only one of four
projects. To allow for the panel to talk more broadly, the session convened into a larger group discussion.

The discussion continued exploring themes of STEM game design, informal innovation in STEM education, and
pros and cons of STEM learning in informal versus formal learning environments. The general narrative centered
on where informal science education institutions fit in the broader educational landscape. In other words, since
informal programs aren’t required to be directly applicable or formally tied to school systems how might this
interesting dynamic play out? Another question asked touched on the idea of evaluating and measuring students’
learning in informal settings. Thought there are some possible methods of evaluation (badges, external evaluation,
etc..) the bigger question was asked back to the audience, “are there ways for informal learning institutions to
collaborate in order to better evaluate and measure student learning?”

The discussion here led to an emphasis that having less “formality” in informal programming could be thought
of as both a good or bad thing. Good because it's arguably easier for informal science education to be different,
unconventional, risky, and innovative. In a way, there is less at stake when compared to designing learning
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experiences for direct inclusion into school curriculum. A comment was made in the panel that science museums
might be the perfect place to try out these sorts of initiatives where engagement via artistic work and new media
are being explored. On the other hand, one way to look at informal science education is to see it at a disadvantage.
Because this informality doesn't fit as nicely in the usual science education grant/funding culture (though it was
brought up that the NSF has been good at having a go here) - discussion here led to the fact that this potential
innovativeness is tricky. Determining the metrics to rigorously measure effectiveness is justifiably more challenging.

Overall, the organizations represented in this panel (and beyond), because of the special place in the culture of
education represent a great collaborative opportunity. Logistically and strategically, informal learning spaces are a
great place for the gaming academic and the education academic communities to pilot or baby step into new and
innovative projects.

Games that were available for play were Phylo the Trading Card Game (University of British Columbia),
Pterosaur: The Card Game (AMNH), Shutterbugs: Wiggle and Stomp (SSEC), and youth-designed
ARIS games on soil science (FMNH). Following are descriptions of panel participants’ games:

Phylo: The Trading Card Game (http./www.phylogame.org) is a crowdsourced game that is inspired by the
premise “...children know more about Pokemon, than they do about the plants and animals in their neighborhood.”
(Balmford, A., Science. 2002, 295, pp2367). Since 2010, the project has built itself from the incremental
contributions of thousands of individuals with different backgrounds; most notably those in the disciplines of life
science research, graphic design, education, game development, computer programming, museum outreach, and
intellectual property law. Currently, this has manifested itself as an online hub where moderated cards/decks and
DIY cards/decks can be selected and printed; as well as a growing collection of “physically” purchasable decks,
often sold in a revenue neutral (or outreach fundraising) manner, and generally hosted by an organization with
a vested interest in biodiversity outreach. The core game mechanic is essentially an ecosystem building game,
where players compete by building and modifying trophic (food chain) networks using playable decks of cards.

Pterosaurs: The Card Game. #scienceFTW was a 20-session after school program held at AMNH which used card
games to teach high school students about science and prepare them to co-develop their own science learning
game based on assets produced for a recent exhibition on pterosaurs. Using the open nature of an existing game,
Phylo, the youth modded the core mechanics of Phylo for use during the Mesozoic period. The youth selected
which pterosaurs to use in the game, designed the color scheme, created new cards with new features, selected
the text for the cards, playtested to achieve a good game play balance, and created spreadsheets to ensure all of
the cards worked and had the right values. By the end of the program, professional cards were developed for each
youth to take home. A few months later, they were made available for free download for educators at amnh.org/
pterosaursgame, for sale in the Museum store, and for sale online at shop.amnh.org.

Shutterbugs: Wiggle and Stomp (http://www.ssec.si.edu/games/shutterbugs-wiggle-and-stomp) is a free game
aimed at children ages 3-7 available on the web, iPad, and Android devices. Smithsonian Science Education
Center has been developing research-based science education curriculum for over 25 years. In 2013, SSEC
added kindergarten to its standard-aligned curricular offering. Shutterbugs was designed to co-launch with the
new kindergarten curriculum. Several goals and questions went into designing the game. First, SSEC sought to
fulfill the goal of “broadening access” to Smithsonian collections and exhibits. In other words, how can SSEC,
itself not a museum with its own collections, make the treasures of Smithsonian accessible to children across
the globe? Secondly, how might a game accommodate the wide range of learning needs and abilities found in
children at the kindergarten age. Finally, How can science concepts be introduced to kindergarten classrooms,
where science teaching isn’t always a priority? Careful user testing and agile design and development methods
yielded an October 2013 launch that has since been featured in the iTunes education store and has won praise
from teachers and parents alike.

Mobile Game Design with ARIS: This one-week pilot experience was meant to facilitate STEM learning for middle
school youth through game design. Youth, ages 12-14, were tasked with creating ARIS games that translate soil
science. A combination of game-like learning methodology, The Field Museum’s integrative research approach,
and professional game designers were used in this summer camp. The workshop started with modding ancient
games found in the museum’s collections. Youth were put in the shoes of an archaeologist, given information about
the cultural context of these games and asked to make an educated guess on how they thought the game might
be played. This taught the students about game theory and prepared them to work with game design experts to
understand, analyze and share key scientific concepts through an ARIS game. Program participants worked in
teams to produce mobile games that were played by museum staff, family and friends at the conclusion of the
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program. These youth-designed ARIS games were also posted onto The Field Museum web pages (http://www.
fieldmuseum.org/schools/mobile-planet-2013-0) and are publically available for play through the ARIS platform.
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Ghost Stories from Learning Game Design: Surprises: Good outcomes we
weren’t expecting and things we’ll know to worry about next time.

Bert Snow, Muzzy Lane Software
Scot Osterweil, The MIT Education Arcade, The Learning Game Network
Jason Mathew Haas, The MIT Education Arcade
Peter Stidwell, The Learning Games Network
David Gagnon

A Spirited Discussion among Practitioners

The aim of this Fireside Chat proposal is to spark a lively discussion among the many wizened (and scarred)
designers of learning-games who will be at the conference. The intent is to focus the discussion interesting
discoveries that occur in the design process: both serendipitous and things that the designers wish they had
foreseen and possibly avoided. . The goal is to talk about the experience and the lessons of the work itself, the
surprises and what we’ve learned from them

Given this focus, this proposal will not include references to learning research, design theory, or specific processes,
though the authors and other participants certainly work with all of these.

The Authors (Ghost story tellers..)

The authors are designers who between them have many years and many games on their resumes, and in
particular a lot of work and thinking about learning games. While we generally share an interest in working forward
from core learning or practice objectives, our work and approaches have tended to vary quite widely.

The authors’ work has ranged from ingenious puzzles to complex strategy games to open games-as game-
building-systems to radical MMOs and mobile collaborations, language-learning-through games, and much more.

In addition to learning-game design and development, the author variously have written extensively on game design
and learning, have helped invent game genres, and have worked with educators in many different disciplines.

We don’t expect to always agree — and hope for several good arguments and also to draw out experiences and
ideas from everybody who joins us.

The Focus

Playing a game involves attention to the goal a player is trying to reach, the role being played, and to the tools,
actions, and strategies the player can use to reach the goal. To succeed, the player must learn about all of these
elements — what tools make sense when, what strategies worked — and didn’t, what the responsibilities of a role
really mean.

To design a game with the ambition of inspiring learning in a particular area, it can make sense to look for goals,
tools, actions, and strategies that relate to that area — that are intrinsic to it. Hopefully then, play will naturally lead
the player to engage with and learn about those elements — and the topic area itself.

To accomplish this, the authors have different processes and favored approaches that we start with....but in game
design things don’t usually go as planned — and that's what we want to focus on — how the curves and lessons
of design and development inform and change the starting point — and how to take advantage of the creative
opportunities in the process while not losing our way.

Some Questions to fuel the Discussion

We will bring to the discussion a set of questions to fuel the Chat. Below is an initial list, which will be added to
and refined over the course of the spring. We don’t expect to include all of these questions, but hopefully many.

- What are some things that you worried about at the start of a design project — and later found you didn’t
need to have worried?
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- What are examples of things that you didn’t worry about but later found you should have? Has that
experience affected how you approach things now? How?

- Do you have an example of a surprise that led you to change the game design in a fundamental way?
Why did you make that change?

- The development process often pushes the design off of its presumed track: Was it a surprise that gave
the push, or something subtler?

- How do you take advantage of surprises?
- What elements of a design are most liable providing surprises?

- How can we prepare to respond to surprises, both good and bad?” Often our design is pretty well ad-
vanced when the surprise comes up, and it can be hard to change direction in response.

Including the Audience

We intend to make this an interactive discussion — not a panel talk. The questions will be batted around to all
attendees, with an aim of bringing to light interesting experiences and lessons from the rich group of designers
who will be at GLS. Within the session we will ask questions, and seek answers and examples from the audience
as well as from each other.

Desighing Game Elements into the Chat Itself

In the spirit of our topic, we will look for a few ways in which we might find inspiration for the mechanics of the
Fireside Chat in our objectives, our objectives roughly being:

- Todraw interested and interesting designers (with tales to tell) to the Fireside Chat

- To create a spirited discussion amongst all, as if gathered around a fire

- To avoid having the chat dominated by one or a few — to hear many experiences.

- To reward the telling of especially interesting (but hopefully true) tales — of heroic success or defeat.

In advance of the conference, the authors will work out roles, actions, and mechanics based on these objectives,
and will put a select set into practice as part of the Fireside Chat.

Conclusion and Post-mortem

Although the tone of this proposal is light-hearted, and we aim to have a lively and entertaining discussion, our true
aim is serious. A discussion of these aspects of learning-game design, with the authors and the GLS audience,
should bring out ideas and strategies that will be of benefit to many of those involved in creating learning through
games.

The session was full and lively, with discussions ranging from design and production roles to a number of spirited
discussions about differences between game and “real-world” models. We were able to record all of the stories
told by the audience (in addition to the stories told by our core group. We will be transcribing the stories and will
create a way to share them. If you would like more information on that please email Bert Snow (bert@muzzylane.
com)
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Multiple Paths, Same Goal: Exploring the Motivational Pathways of
Two Distinct Game-Inspired University Course Designs

Stephen Aguilar, University of Michigan
Caitlin Holman, University of Michigan
Barry Fishman, University of Michigan

Introduction

In his seminal work, James Gee (2003) elucidated many of the mechanisms behind what makes video games
engaging. In the decade since his book was published there have been many attempts to further explore and apply
his principles in both digital and face-to-face environments (see

Aguilar, Holman, & Fishman, 2013; Fishman & Aguilar, 2012; Deterding, S., Dixon, D., Khaled, R., & Nacke, L.,
2011; Huotari, & Hamari, 2011; and Thom, Millen, & DiMicco, 2012, for examples). These efforts have ranged from
designing “gamified” digital environments, to courses and entire schools with “gameful” structures (e.g., Sheldon,
2012; Salen, Torres, Wolozin, Rufo-Tepper, & Shapiro, 2011).

Our work explores gameful approaches, which typically involve deliberately increasing student autonomy—and
mitigating the impact of failure—so that students are encouraged to put forth effort in academic areas that they
might have otherwise shied away from. To that end, we report on the latest progression of a larger design-based
research project that seeks to both understand and support gameful course designs. This latest iteration represents
an examination of two gameful courses within the same institution, but with varying designs. Both courses were
undergraduate, high-enroliment, gateway courses, were designed with an eye towards gamefulness to support
student engagement, and were supported by “GradeCraft”, an in-house Learning Management System (LMS)
designed specifically to support gameful instruction and pedagogy (Holman, Aguilar, & Fishman, 2013). The nature
of the course’s gameful grading systems, however, differed substantially. We examine if the divergent design
decisions made by the instructors resulted in similar or different outcomes in terms of the motivational pathways
associated with adaptive student outcomes (e.g., reporting feeling “in control” of their learning).

Specifically, we examined the following research questions:

(RQ1) How strongly is assignment choice associated with student effort, assignment exploration, and control
over their learning pathways (key affordances of gameful designs)?

(RQ2) What are the direct and mediating roles of students’ perceptions of the following grading system features:
regard for the grading system, perceived fairness of the grading system, ease to earn one’s desired grade,
and control over one’s grade?

In so doing, we had the following working hypotheses:

(H1)  Students’ assessment of being given choices over which assignments to pursue will strongly and positively
predict perceptions of gameful grading system features.

(H2)  Students’ assessment of being given control over assignment weighting will strongly and positively predict
perceptions of gameful grading system features.

(H3)  Students’ assessment of competitive community activities (i.e., leaderboards) will likely be negatively
associated with perceptions of gameful grading system features, while perceptions of non-competitive
activities (i.e., house points) will be positively associated with gameful grading system features.

(H4)  Overall, the gameful grading system features and students’ associated interpretations of them will be
positively associated with adaptive academic behaviors.

Gameful Course Designs and their Players

Each course used videogames as a design metaphor to encourage student engagement, support student
autonomy, and explain the grading system to students—neither course was about games or used off the shelf
games in instruction. Both course instructors also utilized GradeCraft to support their course’s gameful features;
students, for example, were able to engage in a modest level of “play” through use of a grade prediction tool
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and interactive syllabus tool designed to help students manage various components of the course. The following
sections briefly describe the major gameful mechanics of each course.

Introduction to Political Theory Course

The grading system in the political theory course supported student autonomy and students’ feelings of compe-
tence in two distinct ways. First, students chose which two out of four assignment “types” to complete throughout
the term. The assignments consisted of “boss battles” (short in-class exams), academic essays, blogging, or a
group project. Second, students were given the freedom to determine how their assignments would be weight-
ed within a 60% allotment. The remaining 40% of a student’s grade was more “traditional” and consisted of a
core set of requirements: lecture attendance (5%), weekly reading quizzes (15%), and participation in a weekly
discussion section (20%).

Introduction to Information Studies Course

The grading system in the introduction to information course also supported student autonomy and students’
feelings of competence in two ways. First, course assignments were framed as a series of “quests,” through which
students earned points (“XP”). These quests were either “adventures” (akin to regular assignments on a standard
syllabus), or “pick up quests” which included a wide range of activities, such as exploring campus resources and
participating in class “events” like “Laptop Liberation Day”. Students began with zero points, and had the potential
of earning over 1,000,000. A grade of “A” was achieved once students earned more than 950,000 points. The
instructor ensured that there was an overabundance of choices so that students could make mistakes, avoid
assignments, and have a sense of control over their experience.

The instructor also established structures to encourage students’ feelings of belonging to a larger learning
community by instituting “leaderboards”. These boards were optional and anonymous; students who opted in
were able to pick pseudonyms that would be displayed in GradeCraft. To further encourage students’ sense of
belonging in the course community, students were also put into “houses” led by graduate student instructors, and
awarded house points for various challenges throughout the term (e.g., the Digital Content Playlist Challenge,
where all house members worked together to design and build a website of online resources around one of the
primary themes of the course).

Design Guidelines Informed by Self-Determination Theory (SDT)

SDT emphasizes the importance of self-determined action, which is a precondition to intrinsic motivation—an
adaptive frame of mind for students to have. The gameful approaches used in each course are rooted (albeit
implicitly) in the desire to promote students’ intrinsic motivation by designing grading systems that leverage the
“ABCs” of Self-Determination Theory (SDT, Ryan & Deci, 2000). Support for autonomy (A) is defined as a person
seeing him-or-herself as the primary locus of control in a learning environment. A sense of belonging (B) serves
as a pathway from extrinsic motivation to intrinsic motivation; as students enter a new learning environment they
participate in it partially as a function of how connected they feel to other learners. Support for competence (C),
serves to motivate learners towards engaging with course content by asking students to accomplish tasks that
have the capability to complete successfully. Table 1 summarizes each of the gameful elements described above
as well as their link to SDT.

Course Term Taught Game-inspired Elements SDT Component

Flexible Assignment options, As-
signment weighting, Power-Ups

Political Theory Fall 2013 Autonomy, Competence

Flexible Assignment options, Lead- | Autonomy, Belonging,

Information Studies Fall 2013 erboards, House points Competence,

Table 1: Summary of the two course designs as they relate to SDT.

Methodology

Data from both courses was gathered using online surveys administered at the end of the term. All but one item
were measured on a 1-5-point Likert scale. In the political theory course “assignment choice” and “assignment
weighting” were both measured on a 0-100 sliding scale, with 0 indicating “no control” and 100 equaling “total
control”. The entire survey took about 15 minutes to complete in each course.
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Sample

There were 292 students enrolled in the political theory course, and 268 completed the survey for a response rate
of 91%; there were 231 students enrolled in the introduction to information course, and 205 of them completed the
survey for a response rate of 89%. Table 2 summarizes students’ grade point averages for the term, final course
grade (both on a 4 point scale), and ratings concerning how similar each grading system was to video games and
other courses they were enrolled in (both measured on a 1-4 Likert scale).

Variables Political The- Information
ory (N = 268) (N = 205)

Academic information
Cumulative GPA 3.3(0.5) 3.3(0.5)
Final course grade 3.5 (0.5) 3.9(04)

Grading System...

Similar to other 1.6 (1.1) 1.7 (1.1)
courses

Similar to videog- 3.7 (1.0) 3.5(1.1)
ames

Table 2. Means and Standard Deviations of Academic Achievement and Grading System Similarity
Judgments

Measures

We measured political theory students’ interpretation of their grading system’s features by asking them to rate how
much control they believed being able to choose which assignments they committed to gave them (assignment
choice) and how much control being able to choose how the two assignments they committed to were weighted
(assignment weight). Both choices were measured on a 0-100 scale, with 0 = “no control”, 50 = “some control”,
and 100 = “total control” serving as anchors. We measured information students’ interpretation of their grading
system’s features by asking them how motivating it was for them to: 1) rank high on the leaderboard 2) earn house
points, and 3) have flexible assignment options. The three options were measured on 1-5 Likert scale, with “very
motivating” and “very unmotivating” serving as the endpoints. We operationalized the variables measuring stu-
dents’ perception of the affordances granted by each grading system on 1-5 Likert scale (see Table 2 for means
and standard deviations of measured variables, and endnotes for survey items).
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Variables Political The- Information
ory (N = 268) (N = 205)

Grading System

Feature
House points -- 3.3(1.2)
Leaderboards -- 3.1(1.2)
Flexible assign- - 3.8(1.2)

ment options
Assignment choice’ | 80.5 (22.2) --
Assignment weight- | 78.4 (24.2) --

ing

Perception of Grading
System Feature

Ease (1)f 3.5(1.2) 3.2(1.3)
Fairness (2) 4.0 (1.1) 3.7 (1.1)
Control over grade 3.7 (1.2) 3.5 (1.3)
(3)
Regard for grading 3.8(1.2) 3.4 (1.3)
system (4)
Result of engaging
with Grading System
Exploration (5) 3.2(1.2) 3.3(1.2)
Control over learn- 3.9(1.1) 3.6 (1.2)
ing (6)
Effort (7) 3.4(1.1) 3.1(1.2)

*

= measured on a 0-100
scale; with 0 = “no control”,
50 = “some control” and 100
= “total control” serving as
anchors

T =see endnotes for (1) - (7)
for exact wordings of items.

Table 2. Means and Standard Deviations of Measured Variables

Results

We used path analysis to better understand how assignment choice was associated with student effort, assignment
exploration, and control over their learning (RQ1), and the direct and mediating roles of students’ perceptions of
grading system features (RQ2). Working hypotheses are examined and path analysis results are described below.

Introduction to Political Theory Course

Using Figure 2 as a guide (and reading from left to right) we can infer a strong direct relationship between
assignment choice and assignment weighting, yet assignment weighting did not prove to play a further role in the
rest of the path model, which suggests that once students chose their weights, they did not see the ability to make
the choice as motivating them one way or another. Modest direct relationships between assignment choice, and
grading system fairness and ease were found, which in turn were moderately predictive of overall regard for the
grading system and control over final course grade. Regard for the grading system also predicted effort and control
over learning, while control over course grade moderately predicted effort, exploration, and control over learning.
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In short, students’ ability to control their grade and their overall regard for the grading system were found to have
positive direct and mediation relationships with adaptive student outcomes of effortful work, exploration of new
assignment types, as well as how much control they felt over their overall learning.

Effort e

Fairness
37 .21 -33 .27
() N
) 43
Assignment Hegardifor Controlover Y ) Exploration e

Choice 47 G.S 5 % Grade 33

() a7
31 41

.48

Assignment
Weighting

Ease

Control over
Learning

Il Grading System Feature [[] Perceptions of Grading System Features [[] Resutt of engaging with Grading System

Figure 1: Path analysis for political theory course indicates good fit [x?(21, N = 268) = 57, p <.001,
CFI =.97, RMSEA = .08, SRMR = .05] and fit better than alternative models. All paths were statistically
significant with p< .01.

Introduction to Information Studies Course

Using Figure 3 as a guide we can infer a positive and direct relationship between how motivating house points
and leaderboards were in predicting how motivating assignment options were to students. House points and
leaderboards were also positively correlated. This was in line with our expectations since both house points and
leaderboards are course mechanics that relate to the course community. They did not, however, play a further role
in the model. Moderate direct relationships between assignment options, ease, fairness, and regard for the grading
system were found. This makes sense, given that students’ choice of assignments was the primary gameful
mechanic in the course, and would influence their regard for the grading system, as well as assessing its ease
and fairness. Ease and fairness also moderately predicted control over grade, and regard for grading system. As
with the political theory course, both regard for grading system and control over grade were positively related to
the adaptive outcomes of effortful work, exploration of new assignment types, as well as how much control they
felt over their overall learning.
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Figure 2. Path analysis for information course [x*(36, N =205) =62.2, p =.001, CFl =.97, RMSEA = .06,
SRMR = .05] and fit better than alternative models. All paths were statistically significant with p<.01.

Implications

The above analysis lends some support to working hypotheses one and four, which posit that the affordances of
gameful grading systems lead to positive perceptions of the grading system themselves as well as predict adaptive
student outcomes (i.e., students working harder and feeling in more control over the learning process). While each
of the models are slightly different in their respective path structures, both show that gameful mechanics were
positively predictive of students’ assessment of various aspects of the course, which in turn predicted positive non-
cognitive motivational outcomes. This was expected, since it seems likely that a well-designed course structure will
lead to positive assessments of that structure, which in turn influences student engagement. It is important to note,
however, that this is the first time gameful course structures have been analyzed in this way, so we interpret the
fact that students reacted well to a consequential shift in the traditional—and near-ubiquitous—course structure
(i.e., where 100% divided up between assignments and aggregated later on) as a positive sign.

Hypothesis two (the central role of assignment weighting) and three (the negative association of leaderboards
to various student motivation measures and positive association of house points to outcomes of interest), were
not supported. This is interesting, because we believed assignment weighting to be more central to the positive
outcomes associated with gameful grading systems. We speculate that weights did not have the predicted effect
because of the generally “static’ nature of the assignment weighting mechanic; once students decided how
their assignments would be weighted there was no need to further dwell on assignment weights. In this way
the mechanic may be analogous to triggered videogame “events” (i.e., where an in-game event forces a player
to make a decision that impacts the rest of the game), which are important in shaping the narrative arch, but
subsequently less important once over.

Leaderboards were also a surprise—results indicated that they were a net positive. This is perhaps the case
because students who participated in leaderboards adopted a performance-approach motivation orientation
towards leaderboards, which may have enabled them to be driven by competition in a positive way. Research
shows this approach to be a more adaptive form of the performance motivation construct (see Elliot, 2005 for a
historical review of the achievement goal constructs). Indeed, further analysis may show that students with a more
performance-avoid orientation to the course (i.e., students who did not wish to be seen as incompetent compared
to their peers) may have opted out. This would further support the need for gameful systems to allow for student
autonomy. As “players” in the course game, students are well suited to avoid engaging in the course in ways that
would not motivate them.

Limitations and Further Study

While our results are promising, we understand that there are key limitations. First, there is a need for better
baseline measures of student effort and motivation around gameful courses. While many measures exist, they
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often presuppose the standard and ubiquitous course designs and do not take into account the peculiarity of
gameful designs. So, there is a need for better measures that predict student’s proclivity towards gamefulness.

As with much of this work, we are also limited by our context. This work represents an important step in exploring
and comparing two gameful courses, but more contexts need to be examined. It is also important to use similar
measures in “normal” courses to establish a baseline for how students may interpret our scales in more ubiquitous
course settings. Overall, our evidence indicates that gameful courses can take many shapes, so long as they
support student autonomy, competence, and a sense of belonging. Future designers of such courses are welcome
to use either course as inspiration for their own course, or develop a hybrid course that uses elements from both.
We do not assume, however, that these two courses represent all of the possibilities and opportunities for gameful
course designs. There are many possible gameful designs each with multiple paths driven by similar goals.

Endnotes

(1) “Compared with my other classes, it was much easier to earn the grade | wanted because of the grading system.”
(2) “I believe the grading system is fair to students.”

(3) “I have more control over my final course grade because of the grading system”

(4) “Iliked the grading system”

(5) “The grading system encourages me to work on assignment types | would normally avoid.”

(6) “Compared with my other classes, the grading system gave me more control over my own learning.”

(7) “The grading system encourages me to work harder than | would in a different kind of grading system.”
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Citizen Science in the Classroom: An Analysis of Teacher-Student
Discourse
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Teacher roles in the learning environment

Just as video games for education function as designed experiences that affirm certain ways of acting (Squire,
2006), classroom environments also supply rules, values, and contexts that shape student learning experiences
(Gaydos, 2013). Naturally, teachers play a significant role in the development of that context. They select and
organize course content, develop in-class activities and other curricular elements, and they structure classroom
discourse in order to emphasize certain points, perspectives, or pieces of information.

Teacher involvement can profoundly shape student learning experiences. Teacher-influenced elements of
classroom context such as instructional quality, student-teacher relationship quality, and the socioemotional
climate of the classroom have all been shown to have lasting effects on the development of student engagement
and academic achievement (Dotterer & Lowe, 2011). Teacher-student relationships are also linked to student
feelings of support and connectedness (Connell, 1990).

The conversational discourse in a designed classroom experience also plays a role in shaping students’ learning
experiences. Teachers can choose to employ varying degrees of authoritative (teacher-led and controlled) or
dialogic (student-led and teacher facilitated) discourse styles to suit the needs of the students, the activity and
the content (DeWitt & Hohenstein, 2010). The use of questions in teacher-student dialogue can serve a variety of
functions and establish differing levels of teacher control as well (DeWitt & Hohenstein, 2009). Types and methods
of teacher-student interaction vary by classroom and by teacher, and certain styles and methods of discourse can
potentially support or fail to support academic performance (Applebee, Langer, Nystrand, & Gamoran, 2003).

As classroom learning interventions, educational video games are subject to the same contextual influences as
other designed classroom experiences. However, video games for education show particular potential as tools for
learning, particularly in domains of science, technology, engineering, and mathematics (National Research Council,
2011). The educational game Citizen Science, used in our research, is a potential foray into the development of
games for learning.

Citizen Science

As both a video game and a classroom learning activity, Citizen Science was designed with principles of engagement
(Gaydos & Squire, 2012) and playful learning (Squire, Barnett, Grant, & Higginbotham, 2004) in mind. Citizen
Science, an educational adventure game, has been found to facilitate learning about issues in lake ecology and
has been implemented in classrooms as both a stand-alone experience and as a curricular component (Gaydos,
2013). The game was designed with the intention that it could serve as a “springboard” that inspires students to
develop interest in lake ecology content, both within the game and in supporting curricula (Squire, 2004), while
prompting students to model active civic participation in the virtual Madison community (Gaydos, 2013).

In the game, players travel through time as the “steward” of the lake, collecting scientific evidence about the
health of Lake Mendota in Madison, Wisconsin, and using it to formulate compelling arguments in support of
environmentally beneficial practices. Players progress through the game narrative and unlock new evidence,
areas of exploration, and other game components, with the overall goal of convincing non-player characters to
make choices that benefit the lake, and helping to enact change that positively affects lake health over time. The
game ends when the player has successfully completed each of the nine in-game arguments.

Previous research suggests that as a stand-alone intervention, Citizen Science can elicit player engagement
and interest in in-game topics (Barany, Gaydos, & Squie, 2013). Establishing internal efficacy of the game as
an intervention is an important step for assessment, yet a deeper scrutiny of how the game is situated in the
classroom setting is a vital step toward making meaningful claims about the game’s real-world efficacy (cf. Brown,
Collins, & Duguid, 1989). This contextualized setting includes both the spatial environment and the physical and
verbal interactions between students and educators. During its first exploratory phase, our research focuses on
interactional elements of the classroom context.
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Data Collection

A 7th grade teacher from a public middle school in rural Wisconsin implemented the game Citizen Science
(accompanied by her own curriculum) in each of her six 45-minute life science classes over the span of a two-day
unit. The Citizen Science unit served as one section of this teacher’s larger ecology unit that spanned the several
weeks before and after Citizen Science. 90 students from Mrs. Robertson’s class, equipped with school-issued
PC laptops, agreed to participate in the research. A visiting field researcher attended class during the Citizen
Science unit, and used audio and video recording devices to capture student interactions with Mrs. Robertson,
other students, teacher aides, and the field researcher. The video recorder was set up in the rear of the classroom
in an attempt to capture a broad range of classroom interactions. The audio recorder was carried to various parts
of the room to capture individual conversations with greater clarity. In addition, the visiting field researcher created
personal field notes on classroom interactions, and obtained copies of classroom artifacts such as PowerPoint
slides, student assignments, and student feedback cards. During class in the week following the Citizen Science
unit, students completed an online, 15-item survey designed to measure student interest in in-game topics (Barany,
Gaydos, & Squire, 2013).

Spoken interactions in the recorded video data were transcribed using simplified Jeffersonian standards
(Jefferson, 2004). After the full transcription of a third of the data, researchers began preliminary analyses. Initially,
transcription included detailed descriptions of physical movements and gestures. However, it quickly became
clear that these descriptions were both overly detailed and potentially biasing; further preliminary investigation
was necessary to establish which gestures and movements might be important before completing final analyses.
A transcript is always a form of reduction - and distortion - of data (cf. Jordan & Henderson, 1995; Ochs, 1979). To
remedy this issue, it was necessary to sync video data with the transcripts and conduct analysis simultaneously.
The original transcripts were time stamped (the program F4 was used for transcription and the qualitative data
analysis software MAXQDA 11 was used to store, organize and annotate the analytic results). This process linked
video data and transcripts in the qualitative data analysis software. Preliminary analytic process of the video
data involved repeated viewing of vignettes among the research team. Transcriptions served as a de-accelerated
documentation of the spoken components of the data, while the videos themselves served as the primary source
for interpretations of the interactions in the classroom.

Review of the video data quickly revealed that the video recording setup was not ideal to facilitate the fine-grained
analyses of interactions planned in the analysis phase: the camera’s angle was not wide enough to capture
the length of the room, and transcription of the audio data necessitated significant effort to understand students
farther away from the microphone. Further analysis will involve the reconstruction of interactional patterns within
the fully transcribed data. The research team will then scan the rest of the video data for vignettes in which those
patterns can be identified. Analyzing those will provide the research team with the chance to test, revise, and flesh
out patterns while avoiding the complete transcription of exploratory data. The result of this preliminary study will
consist of a set of initial observations, which will greatly support us in terms of pre-training for educators, researcher
guidance in the field and data generation (e.g. interview questions, self-reflection exercises for educators). First
outcomes are discussed in the last section of this proposal.

Outline of Analytic Strategy

Research goals for current and continuing analysis involve exploring how educators talk to students when
they play Citizen Science: how teachers direct students and how they answer questions. By examining those
interactions, we hope to learn how these practices frame the activity of ‘playing Citizen Science’, and how meaning
is constructed in these situated practices. In short, current research, as well as the continuation of this research,
will be an exploratory study that focuses on interactions.

According to Garfinkel, “[tJo recognize what is said means to recognize how a person is speaking” (1967, p. 30,
emphasis i.0.). Following this prerogative, the research team began (and will continue) analyses by looking at
linguistic phenomena in the data. While a variety of analytic tools borrowed from Conversation Analysis as analytic
heuristics will be used (cf. Gee, 2010), the goal is to uncover underlying narratives and world-views constructed
by participants in and through interaction. However, the research team approached data in a mindset closely
related to Conversation Analysis: after all, we want to “elucidate and describe the structure of a coherent, naturally
bounded phenomenon or domain of phenomena in interaction, how it is organized, and the practices by which it
is produced” (Schegloff, 1987, p.101). Conversation Analysis is guided by an open mindset of noticing (Clayman
& Gill, 2012) and a focus on describing the mechanisms that structure actions. Given the study’s focus on how
classroom interaction works, this approach seemed appropriate for this exploratory study.
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During analysis, groups of two to three team members sat together and described the data in detail, word by
word. Part of this initial process also involved the segmentation of transcriptions into stanzas (Gee, 2010), which
supports the identification of possible patterns, specifically in the one-on-one interactions between teachers and
students. The strategic goal is, in accordance to Gee’s approach to Discourse Analysis, to discover “the situation-
specific or situated meanings of forms used in specific contexts of use” (2010, p. 64).

During analysis sessions, the team took notes, which were later fleshed out and attached as memos to the
respective data in the qualitative data analysis software. Throughout this process, we made sure to constantly
ground emerging patterns in our data, and in concrete linguistic phenomena. By systematically comparing and
contrasting these analytic memos, we identified and refined conceptual patterns emerging from the data (cf.
Charmaz, 2006). These patterns later served as codes that we applied both to our data and the memos, thus
creating a searchable index of emerging themes. This enabled us to further refine, crosscheck, and revise our
analyses.

In short, the epistemological foundation of our analysis is ethnomethodological (Garfinkel, 1967; Cicourel, 1974),
in such that we focus on distinctively language-based features in order to unveil how individuals do things with
language, and how they indicate and negotiate meaning. The research team paid close attention to the ethno-
methods displayed in the data; the goal is to scrutinize these indexical practices in order to reconstruct homologous
patterns (Mannheim, 1993; Mannheim, 1952) of meaning making - which in turn provide insights in the concepts
of the performed actions and enacted identities. Within this process, we utilized heuristics based upon findings
from Conversation Analysis (Schegloff, 1987; C. Goodwin, 1979), specifically findings concerning direction-giving
(Goodwin, 2006) and classroom interaction (e.g. Seedhouse, 2004; Seedhouse, 2005). Thus, techniques of
analysis, documentation and self-reflection resemble memoing and coding techniques as utilized in the paradigm
of Constructivist Grounded Theory (Charmaz, 2006), and the analytic stance taken in approaches falling under the
paradigm of Discourse Analysis (Rymes 2009; Bloome et al 2008).

Tentative Findings

Tentative findings suggest that the way in which teachers talk about the playful activity might impact the success
of implementation. The way the teacher conceptualizes the game and the activities afforded by the playful learning
environment may impact the efficacy of the game as an educational intervention. Lexical choice is an important
element of distinguishing between conceptual worlds (cf. Gee, 2010). For instance, analysis revealed that the
teacher regularly uses vocabulary that the team identified as ‘instructionist’ (see Vignette 1).

1 Student 2: what do i do?

2 Teacher: well honey you've gotta READ a little bit

3 S2: ok well (unintelligible)

4 T: ok so collect the secchi disk readings so here’s the secchi disk right
5 here. oh now those things pop up and you DO the readings. [click right,
6 ok great] you’ve done em already?

7 S2: yeah

8 S2: yeah

Vignette 1: Doing the readings

At first, the teacher suggests reading as an activity that solves the student’s proposed problem: the student does
not know what s/he should do, therefore s/he should read. This is followed up by a concrete description of what
the student needs to do in the game (4). Then, the teacher stresses to “DO the readings” (5); a game element
that provides players with building blocks for arguments is named “readings” by the educator. Text such as this
in the game could be referred to as “hints”, “arguments”, “what people have to say”; i.e. it could be connected to
the domain of the playful activity. “Readings”, in our opinion, refers to the realm of instruction; to a realm for which
games for learning are trying to function as an alternative.” We suggest that lexical choices such as in vignette 1
might re-ground a playful activity in a traditional setting of learning and assessment. Put bluntly, Citizen Science
is designed to imbue the traditional classroom setting with playfulness (Gaydos, 2013); however, analysis of
lexical choices suggests that, to some extent, an instructionist classroom setting may instead permeate the playful
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elements of the game. At this point in analysis, the research team only examined the video data, but we will explore
this element further when we integrate findings from our ethnographic field notes.

Another finding of our analyses concerns the way the term “learning” is used by the educator when students have
questions about the game. The research team noticed that the word is used by the educator to describe, justify and
explain the activity at hand. We started to de-indexicalize this expression by compiling and comparing vignettes in
which the term is used. The team also noticed that ‘learning’ is often introduced as a remedy when students are
stuck with the game; “learning” is conceptualized in the interactions as something that happens within concrete
moments or within temporal boundaries (and oftentimes as a future event) (See Vignette 2).

1 Student 4: what IS this thing?

2 Teacher: OH that's a GREAT question y-know what, do you have your document
3 up?

4 S4: yeah

5 T: put your-pu-get your DOCUMENT up and go down to where it says vocabulary
6 and write that word euTROphic in there, ok, good job. and then when we get to

7 START LEARNIng, you might be able to go in [for] inforMATion ok, excellent,

8 perfect

9 (2.5 sec)

10 T: and ’'m gonna let YOU figure it out, because they’re gonna TELL you through
11 gathering the EVidence and LEARNIing, ok
12 S4: ok

Vignette 2: Learning

Here the teacher provides the term “learning” as a solution to the student’'s proposed problem: The educator
essentially says that learning will happen (6; 11) - and when it happens, the student will know the answer to the
question. The student does not know the meaning of a word; the educator suggests that at a later point, within a
process of learning (6) and through reception of learning (10f), the student will be able to discover the meaning of
the unknown word.

The use of ‘learning’ in this vignette also illustrates how the teacher conceptualizes the tool Citizen Science.
The educator says that “they” (i.e. the characters in the game) will provide a definition for the unknown word: on
one hand by providing evidence and on the other hand by providing ‘learning’. In terms of agency (Emirbayer, &
Mische, 1998), this frames the student as a recipient of learning, as opposed to being an agent in learning (such
as in line 8). It is not our intent to point out that the educator is using ‘faulty’ language in any way. However, we
believe that careful analyses of how certain central terms are perpetually used in classroom interaction can help
us to provide researchers and educators with hints for implementing video games and other playful activities more
successfully in the classroom.

Initial Consequences and Suggestions

Citizen Science was designed to promote engagement and learning when “embedded and supported by classroom
curriculum” (Gaydos, 2013, p. 36). We suggest that putting the playful, experience-driven activity into a semantic
(and thus conceptual) framework of instructionism may inhibit students’ playful engagement with the activity. This
will have to be taken to the test in our subsequent study of Citizen Science. In our next round of data generation,
we also will have telemetric play data available via the ADAGE framework (Halverson & Owen, 2013). With this
data, we hope to be able to track whether certain conceptualizations - such as the ones shown above - impact the
ways in which students use the game.

Analyses also suggest that it may be fruitful to interview both educators and learners concerning their
conceptualization of central terms, such as “learning”. This will provide further insight into the life worlds of the
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people who actually use the tool — since, after all, the tool will be situated within their conceptual framework. Based
on our ongoing exploration of the data, we will be able to share question guides for semi-structured qualitative
interviews and group discussions at the GLS conference.

Our work so far has raised the question of how we can prepare future educators and researchers to optimally
communicate about the game and game-related activities. Specifically, it may be beneficial to have conversations
with educators concerning the terms and metaphors used when talking about a genuinely playful activity. Based
upon these ongoing analyses, we plan to design a series of intervention techniques and self-reflection tools that
educators can use prior to the implementation of games such as Citizen Science, and information regarding the
development of these intervention techniques will also be discussed.

Endnotes

(1) When we returned to this specific piece of data after the peer review process, we realized that our reading of
“doing readings” is not as one-dimensional as we suggest in this version of the paper. In fact, the term “reading”
is also a professional term used in the game: a reading from a scientific measurement device, the secci disk.
While our data still supports the idea that “to read” is introduced with an instructional connotation, it is crucial to
note that the teacher later connects the game experience (i.e., collecting and analyzing scientific data) with a
professional term — a term that learners may know from the realm of their life world in school. Through referring
to the experience of professional vision afforded by the game, the teacher supports the expansion of this term’s
meaning into a new, scientific-professional realm. This forcefully reminded to us to not overlook the realm of the
game while doing analyses of audible interaction in the classroom.

References

Applebee, A. N., Langer, J. A., Nystrand, M., & Gamoran, A. (2003). Discussion-based approaches to
developing understanding: Classroom instruction and student performance in middle and high
school English. American Educational Research Journal, 40(3), 685-730.

Barany, A. M., Gaydos, M., & Squire, K. (2013, June). Interest in Citizen Science. Paper presented at the
Games+ Learning + Society Conference, Madison, WI.

Bloome, D. (Ed.). (2008). On discourse analysis in classrooms: Approaches to language and literacy research
(Vol. 6). Teachers College Press.

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of learning. Educational
Researcher, 18(1), 32-42.

Charmaz, K. (2006). Constructing grounded theory. London: SAGE Publications.

Cicourel, A. (1974). Cognitive sociology: Language and meaning in social interaction. New York: Free Press.

Clayman, S. E., & Gill, V. T. (2012). Conversation analysis. In J. P. Gee & M. Handford (Eds.), The
Routledge handbook of discourse analysis (pp. 120—134). London & New York: Routledge.

Connell, J. P. (1990). Context, self, and action: A motivational analysis of self-system processes across
the life span. In D. Cicchetti & M. Beeghly (Eds.), The self in transition: Infancy to childhood
(pp- 61-97). Chicago: University of Chicago Press.

Games + Learning + Society. (2009). Citizen Science [Computer software]. Madison, WI: Filament Games.

DeWitt, J. & Hohenstein, J. (2010) School trips and classroom lessons: An investigation into teacher-
student talk in two settings. Journal of Research in Science Teaching, 47(4), 454-473

Dotterer, A. M., and Lowe, K. (2011) Classroom context, school engagement, and academic achievement
in early adolescence. Journal of Youth and Adolescence, 40(12), 1649-1660.

Emirbayer, M., & Mische, A. (1998). What is agency? The American Journal of Sociology, 103, 962-1023.
Garfinkel, H. (1967). Studies in ethnomethodology. Englewood Cliffs NJ: Prentice-Hall.

Gaydos, M. J., & Squire, K. D. (2012). Role playing games for scientific citizenship. Cultural Studies of

38



Science Education, 7(4), 821-844.

Gaydos, M. J. (2013). Design-based research and video game based learning: Developing the

educational video game Citizen Science. (Unpublished doctoral dissertation). University of
Wisconsin- Madison, Madison, WI.

Gee, J. P. (2010). An introduction to discourse analysis: Theory and method (3rd Edition). London: Routledge.

Goodwin, C. (1979). The interactive construction of a sentence in natural conversation. In G. Psathas
(Ed.), Everyday language: Studies in ethnomethodology (pp. 97-121). New York: Irvington
Publishers.

Goodwin, M. H. (2006). Participation, affect, and trajectory in family directive/response sequences. Text
& Talk - An Interdisciplinary Journal of Language, Discourse Communication Studies, 26(4-5),
515-543.

Halverson, R., & Owen, V. E. (2013). Game-based assessment: An integrated model for capturing evidence of
learning in play. Manuscript in Submission.

Jefferson, G. (2004). Glossary of transcript symbols with an introduction. In G. H. Lerner (Ed.), Conversation
Analysis: Studies from the first generation (pp. 13—31). Amsterdam/Philadelphia: John Benjamins.

Jordan, B., & Henderson, A. (1995). Interaction analysis : Foundations and practice. The Journal of the Learning
Sciences, 4(1), 39-103.

Mannheim, K. (1952). On the interpretation of weltanschauung. In P. Kecskemeti (Ed.), Essays on the sociology
of knowledge (Vol. |, pp. 33—-83). London: Routledge.

Mannheim, K. (1993). From Karl Mannheim. New Brunswick, NJ. Transaction.

National Research Council. (2010). The rise of games and high performance computing for modeling and
simulation. Washington D.C.: National Academies Press.

Ochs, E. (1979). Transcription as theory. Developmental Pragmatics, 10(1), 43-72.
Rymes, B. (2009). Classroom discourse analysis : a tool for critical reflection. Cresskill, NJ: Hampton Press

Schegloff, E. A. (1987). Analyzing single episodes of interaction: An exercise in conversation analysis. Social
Psychology Quarterly, 50(2), 101-114.

Seedhouse, P. (2004). The interactional architecture of the language classroom: A conversation analysis
perspective. Malden: Blackwell.

Seedhouse, P. (2005). Conversation analysis and language learning. Language Teaching, 38(4), 165-187.
Squire, K. (2003). Video games in education. Int. J. Intell. Games & Simulation, 2(1), 49-62.

Squire, K., Barnett, M., Grant, J., & Higginbotham, T. (2004). Electromagnetism supercharged!: learning physics
with digital simulation games. In Proceedings of the 6th International Conference on Learning Sciences
(pp. 513-520). International Society of the Learning Sciences.

Squire, K. (2006). From content to context: Video games as designed experience. Educational Researcher,
35(8), 19-29.

Acknowledgments

This work is made possible by a grant from the National Science Foundation (DRL-1119383). The opinions,
findings, or conclusions expressed in this paper are those of the authors and do not necessarily reflect the views
of the funding agency.

39



Learning, Play, and Identity in Gendered Lego Franchises

Rebecca W. Black
Bill Tomlinson
Ksenia Korobkova
Sierra vy

Introduction

Lego is the among the largest toy companies in the world. Its products are profoundly influential in the lives
of millions of children. In press releases and marketing materials, Lego has positioned itself as a guardian of
children’s creative cultures and a sponsor of children’s abilities to develop cognitively and socially (Nipper, 2012).
In lockstep with its consumer base, Lego has shifted from marketing language focused on “skill and assembly” to
language focused on “creativity and originality” in the last two decades (Lauwaert, 2008; Carrington, 2013). The
creative, open-ended, and child-driven aspect of Lego toys and media is crucial for understanding the full scope
of play and learning afforded by the brand, and it is one that the authors respect, value, and often study. However,
because Lego permeates the home and school lives of many young children who are actively developing cultural
models associated with constructs such as gender, race, and social class, it is also crucial to attend to the brand-
driven cultural practices and forms of play that are embedded in Lego products through the company’s processes
of designing, manufacturing, and marketing.

In this paper, we use a mixed methods approach to compare the multimodal “building blocks” of play provided
by the Lego Friends franchise, which is primarily aimed at female audiences, and several other Lego series that
are marketed to similar-age male audiences. Using both quantitative and qualitative analyses, we examine if and
how certain configurations of play and gendered-discourses may be privileged through what Johnson (2013)
calls “preferred constructions... for which the company literally provide[s] instruction manuals and featurel[s] in
packaging and promotional imagery” (p. 2-3). We also focus on the constellation of digital artifacts (i.e., video
games, videos) that give narrative structure to these preferred configurations of play.

Lego has attempted to cultivate a girls-only market for the last three decades. The Friends product range replaces
Lego’s previous female-consumer-oriented theme Lego Belville, which was in production from 1994-2009, and
featured minifigs (that is, miniature figurines) that were morphologically more similar to humans than the traditional
boxy figure included with other sets. Other female-oriented Lego product lines have included Homemaker (197 1-
1982), Paradisa (1991-1997) and Scala (1997-2001). Interestingly, in the 1980s, The Lego Group was lauded
for using both girls and boys in marketing materials, with ads that seemingly positioned their products as gender
neutral. However, more recently the company’s marketing strategy has shifted to focus on portions of the children’s
market instead of children as a whole. As a case in point, the Friends line, released in 2012, represented the
culmination of four years of market research on “the way girls naturally build and play” (Lego.com, 2014). The
line is focused on a group of primarily female friends in a suburban environment called Heartlake City. Marketing
materials for the line feature females, and the overarching product narrative centers on five core female mini-doll
characters that, with their human-like figures, differ significantly from the traditional, blocky minifig.

Lego City, like Lego Friends, is focused on human characters performing tasks in an urban life setting and is
therefore more closely aligned with the Lego Friends theme than Lego’s specialty (i.e., Ninjago, Legends of Chima)
and branded (i.e., Star Wars) lines. An offshoot of Lego Town, Lego City features male-dominated marketing
materials, bricksets, games, and videos. Only six of the 38 Lego City minifigs released in 2013 are female. As such,
in a qualitative comparison of gendered Lego franchises, Lego City offers an apt foil for Lego Friends. However,
a direct quantitative comparison between Lego Friends and Lego City is made difficult by the fact that they are
marketed to slightly different age groups, with Friends sets being marketed to children approximately a year older
than the target audience of Lego City. Nevertheless, since many other Lego series are marketed to males as well,
including several for the same age range as Lego Friends (e.g., Teenage Mutant Ninja Turtles, Super Heroes, and
Castle), a direct comparison between Lego Friends and those other sets was suitable for our numerical analyses.

Theoretical Framework and Related Literature

In a detailed exploration of the “geographies of play” associated with the toys and digital cultures surrounding brands
such as Lego and SimCity, Lauwaert (2009) describes “facilitated play practices.” In this construct, “facilitated”
refers to the idea that certain configurations of play are made easier and promoted by the design of a toy and its
associated discourses. Lauwaert suggests that “[t]he structure of a toy, its technological specificities, its materiality,
the rules and manuals, examples and guidelines, its ‘reputation’ and connotations create a network of facilitated

40



play practices. Both the material and immaterial aspects of a toy or computer game create a window of opportunities
within whose boundaries the players can act” (2009, p. 12-13). Although Lauwaert rightly acknowledges that “there
is no one essential use that can be deduced from the artifact itself’ (Oudshoorn & Pinch qtd. in Lauwaert, p. 13),
the author’s analysis supports the notion that product design and marketing can create a dominant discourse and
core set of play practices for a particular toy.

Practices connected to play allow young people to build literate identities and early repertoires of social roles and
interaction in relation to valued artifacts (virtual and material) and within the culture of their everyday lives. In their
object ethnography of Legos, Carrington and Dowdall (2013) remind us that children’s play and social worlds
-- and concomitantly, spaces for making and marking identities -- are increasingly linked to global brands and
globalized franchises, such as Lego, Mattel, Nintendo, and Apple. In turn, these brands may “shape the contexts
in which young people build repertoires of practice and a sense of themselves” as literate and cultural beings
(Carrington and Dowdall, 2013, p. 97).

Sociocultural studies of literacy, identity, and play in early childhood (Marsh, 2000; Wohlwend, 2009; 2012) have
analyzed artifacts and practices of children’s play worlds, increasingly mediated through global franchises and
converging new technologies. For instance, Carrington (2003), Wohlwend (2012), and Black et al. (2013) analyze
toys and their digital counterparts as identity texts that open, close, and invite certain ways for children to see
themselves, e.g. as “doing boy” or “doing girl”. Specifically focusing on gendered expectations, both Wohlwend
(2012) and Black et al. (2013) posit design of commercial products geared for children’s consumption and play
as having built in “anticipated identities” that are embedded in the design of toys such as Disney Princesses and
Barbie. These anticipated identities, akin to Lauwaert’s notion of facilitated play practices, are further indexed
through the narratives of associated multimodal texts, such as books, songs, movies, games, and virtual worlds.

Research has demonstrated that the anticipated identities and facilitated play practices of similar products and
games (Cassell & Jenkins, 2000) for girls and boys can differ significantly. For example, drawing on these notions,
Black, et al. (2013) analyzed two Mattel-produced virtual worlds, one marketed for girls and one for boys. Although
the two worlds were structurally and functionally similar to each other, they offered markedly divergent literacy and
identity resources to their participants. The texts, games, tools, narratives, and character roles within the worlds
positioned boys as knowers, scientists, and agents while “anticipating” girl players to be more passive consumers
of media within the site itself and in the real world. Moreover, a quantitative readability analysis of the site texts
revealed a reading level of approximately second grade for the girls and over ninth grade for the boys, despite
these sites having the same target age group of 6 and up.

To understand if this sort of pattern persists in the Lego universe, we draw from a sociocultural framework to
explore how socialization through the dominant narratives, anticipated identities, and facilitated play practices of
the Lego Friends and Lego City franchises might influence young children’s conceptions of the social roles and
cultural practices available to and expected of them. We do this by asking the following research questions: 1)
What are the facilitated play practices of the Lego Friends and the Lego City franchises? 2) How do these practices
compare in terms of difficulty? and 3) What are the anticipated identities associated with these preferred play
practices?

Methods and Data

The bricksets themselves are the cornerstone around which the Lego franchises are built. Therefore, we began
with a series of quantitative analyses to explore whether the Lego Friends bricksets are comparable (in terms of
difficulty) to other products marketed to males of the same age group. We conducted two main analyses, one to
establish a viable metric for age appropriateness, and one to examine gender differences across sets. In the first
analysis, we evaluated the usefulness of set complexity as a metric for age appropriateness. Changizi et al. (2002)
assert that the relationship between unique pieces and total pieces in a set may be used as an indicator of the
complexity of that set. Therefore, when we commenced this analysis, we selected U/T (unique pieces over total
pieces) as our indicator of complexity. In the first analysis, dealing with the relationship between complexity and
age appropriateness, we compared 42 sets released in 2013 with between 300-500 pieces and for which brickset.
com had data on the number of unique pieces in that set. In the second analysis, dealing with gender differences,
we used all Lego Friends sets released in 2013 that were listed as “Ages 6-12”, and for which brickset.com had
data on the number of unique pieces, and all other non-Friends sets that met those same conditions (2013, “Ages
6-12”, and availability of data on unique piece count) within the same piece range (160-500). There were five
Friends sets and fourteen non-Friends sets in those groups (from the Teenage Mutant Ninja Turtles, Super Heroes,
and Castle series).
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To confirm that the sets used in this second analysis were targeted at a particular gender, we examined the
marketing materials and content of the sets with an eye to gender representation. Lego Friends commercials
show only female children, while the male-focused lines feature young boys and men. The Friends minifigs have
a ratio of 24:3 female to male. Conversely, of nineteen Teenage Mutant Ninja Turtles minifigs released in 2013
with specified genders, eighteen are male. The one female character is an office assistant. In 2014 this series is
introducing a second female character: a villain named Karai. Of 38 minifigs in the 2013 Super Heroes product
line, all but four are male. Of the four females, none is a super hero; two are supporting characters, and two are
villains. And of the eighteen minifigs in the Castle series, only one is female (a princess).

For the qualitative component of our analysis, we used content and discourse analytic methods to analyze
comparable Lego Friends and Lego City sets and associated marketing materials to understand the configurations
of play and anticipated identities (Wohlwend, 2009) that these products invite children to engage with. For example,
the Lego Friends Water Scooter Fun and Lego City Surfer Rescue sets are comparable because both have a target
age range of 5-12, include roughly the same number of pieces (32/28 pieces respectively), and are similar in terms
of the focal components of activity. However, analysis of the accessories, aesthetics, and marketing materials
for these particular two sets reveals marked differences between the facilitated play practices and discourses
embedded in these artifacts. An inductive coding process was used to identify the specific discourses that were
explicitly or implicitly referenced in relation to the sets. To illustrate, the code for a discourse of danger was
developed to identify any reference to the presence of dangerous objects, threat of injury (from setting, situation),
and/or any references to urgency to avoid harm or injury. The code of friendship was developed to identify any
reference to talking, interacting, or spending time with others for enjoyment or leisure (as opposed to for work or
other functional purposes).

Qualitative analysis also focused on fieldnotes and an observation protocol for the seven existing Lego Friends
video games and seven Lego City video games. The thematic foci of the games were so distinct that we were
unable to select comparable games but instead focused on all available Friends games and the first seven City
games listed on Lego.com (which included the most recently-released games). The game observation protocols
were focused on identifying the goal, difficulty level, reward structure, how players are positioned in the game, and
the discourses indexed by the game.

Analysis

Construction Play

In creating a new Lego franchise specifically oriented toward female children, Mads Nipper, the VP of Marketing for
Lego Group, explains that the group was motivated to have more children access and reap the “positive benefits
of the construction play pattern” (Nipper, 2012, para 1). Therefore, our initial analyses focused on the construction
play opportunities offered by the bricksets.

Ouir first analysis explored the usefulness of the ratio between unique pieces and total pieces in a set (U/T ratio)
as an indicator for age appropriateness. Our initial hypothesis was that sets with higher U/T ratios are more
complex (Changizi, 2002), and therefore more appropriate for older children. However, our results revealed that
the average U/T ratio fell substantially over the age range, from 0.43 and 0.39 for 5 and 6 year olds to 0.19 and
0.11 for 10 and 12 year olds. Put another way, across all 300-500 pieces sets, there was an average of over 150
unique types of piece in each of the sixteen sets for 5 and 6 year olds, down to an average of 83 in each of the four
sets for 10 year olds, and just 39 unique types of piece in the one set for 12 year olds. Sets for 7, 8, and 9 year
olds fell between these extremes. These results suggest that our initial hypothesis was precisely wrong, at least if
the Lego age ranges are correct (and the authors’ anecdotal experience supports the appropriateness of the Lego
age ranges). Instead, our study found that sets with a low U/T ratio (that is, sets with fewer unique pieces) tended
to be more appropriate for more developmentally advanced children.

Based on this finding, we then moved on to a second analysis, examining the U/T ratio across a range of Friends
and non-Friends sets. Our results revealed that Friends sets tended to have lower U/T ratios than non-Friends sets
(see Figure 1). That is, holding total number of pieces constant, Friends sets have fewer unique types of pieces
than non-Friends sets.
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Figure 1: Across 160-500 piece sets, Lego Friends tends to have fewer unique pieces per set
than other Lego product lines.

Connecting these results with the previous analysis, which suggests that lower U/T ratios correlate with older
age groups, these results suggest that Friends sets are at a more developmentally advanced level than non-
Friends sets. These results offer some evidence that, in terms of the complexity of their products, Lego is not
systematically disenfranchising girls, and possibly even treating them as more advanced than boys.

Comparing these results with the findings of Black et al. (2013), which found that Mattel's Barbie Girls online world
was at a much lower reading level than another contemporary online product for boys (Xtractaurs), we offer that,
while the gender roles embodied in their products may be problematic, Lego does not treat girls as less advanced
than boys in terms of the core assembly activity of the sets, and in fact may treat them as more advanced. Taken
together, the qualitative and quantitative results of this study point to the multiple levels at which a product may
affect its users, not all of which may be consistent.

Play Construction

Qualitative analyses focused on five comparable Lego Friends and Lego city bricksets and their associated print
marketing materials revealed strong similarities and differences between the product lines. The most prominent
discourses indexed in the sets are illustrated in the following table.

Physical | Friend- . Explor-
Adventure Activity ship Leisure Work ation Danger | Rescue
Friends 3 3 5 4 1 2 0 0
City 5 4 0 1 4 1 3 3

Table 1: Prevalent Discourses in Lego Friends and City Sets.

The parity across the sets in terms of discourses of adventure and physical activity was an unexpected finding for
the researchers, as discourses of exploration and adventure are often the purview of boys-only narratives (Jenkins,
2000, Black et al., 2013). Perhaps the most striking distinction between the sample sets is the overrepresentation
of leisure pursuits in the Friends sample. All physical activity in the line is focused on activities such as biking,
swimming, and surfing, while much of the physical activity in the City product line is related to work, and more
specifically, work that involves rescuing people in danger. The single work-related Friends set, Emma’s Lifeguard
Post, positions Emma (or the user) as someone who makes decisions about what flag to put up to indicate water
safety but does not offer the female lifeguard or user the opportunity to take on the social role of a rescuer. Another
noteworthy distinction was the prevalence of discourses of friendship and companionship in the Friends line and
the lack thereof in the City sets. For example, for the Friends mini-dolls, car rides in the country and scooter rides
in the ocean include the companionship of a cuddly cat or friendly dolphin, whereas the City mini-figs ride solo in
their race cars or are pitted against a shark to rescue a surfer in trouble.
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Analysis of the Lego Friends video games yielded similar findings to analysis of the sets, but with some noteworthy
distinctions. Once again, discourses of leisure and friendship dominated the Friends games, while work and com-
ing-to-the-rescue were prevalent themes in Lego City. Players of the Friends games were able to take on the roles
of pet and beauty salon employee, hostess in a cafe, party planner, horse groomer, and person trying to emulate
a friend’s clothing choices. Lego City players were able to take on the roles of fire fighters, police officers, coast
guard officers, race car drivers, and miners. Interestingly, many of the Friends games did not provide an explicit
means of leveling-up but instead allowed players to continue playing at the same level with a slightly different
configuration (e.g., groom a different pet, dress like a different friend). The reward for reaching the end goal of the
Friends games was explicit affirmation and celebration (e.g., friends cheering, laudatory messages, balloons and
confetti). Aimost all of the City games listed explicit goals that players needed to accomplish to reach the next level
and unlock a different vehicle or ability. The reward for accomplishments was generally a trophy or star.

Discussion and Conclusion

When the Friends line was released, the brand quickly garnered strong proponents and detractors in the online
community, with some praising Lego’s promotion of “good role models for girls” (Common Sense Media, 2014),
and others damning the sets as “a pink and purple, gender segregated, suburban wasteland populated by Barbie/
Bratz style dolls” (Feminist Frequency, 2012). These responses to the brand are illustrative of a long-standing
conversation about the ways gender stereotyping permeates the material and media artifacts of children’s play
(i.e., Black et al., 2012; Cassell & Jenkins, 2000; Carrington, 2003; Wohlwend, 2009). Interestingly, our analysis for
this paper serves to both temper and confirm the conflicting responses to the Friends franchise. On the one hand,
the games and sets we analyzed emphasize friendship, exploration and adventure, and physical activity, with the
latter two representing what are stereotypically thought of as part of “boys™ play. On the other hand, the games
and sets reify other feminine stereotypes, such as the ornamental, social, and dependent female.

The problems with these limited representations of females is perhaps best captured in a letter to Lego by a seven
year-old girl named Charlotte Benjamin that went viral in February 2014. In her letter, Charlotte complains that
women in the Lego sets only “sit at home, go to bed, and shop, and they have no jobs” (Examiner.com, 2014).
She goes on to point out that “the boys went on adventures, worked, saved people, and had jobs, even swam with
sharks” (Examiner.com, 2014). Clearly, in spite of Lego’s avowals of exhaustive market research on “the way girls
naturally build and play” (Lego.com, 2014), they have missed some of their target audience. The Friends line will
allow Charlotte to engage in the same complex building practices as boys that are using Lego City and other male-
focused lines, but as it stands, the line will not completely satisfy her desire to move beyond gendered social roles.

At the close of her letter, Charlotte makes a simple request. She asks Lego to “make more girl people and let
them go on adventures and have fun...okay!?!” We would extend this request to include a broadening of the
social roles and discourses that are indexed by the preferred configurations of play in Lego sets for both girls and
boys. If a house catches fire in Heartlake City, the residents are completely reliant on the Lego City characters to
come extinguish it. Moreover, due to the changes in the Friends mini-doll physique, a Heartlake resident could
not even sit securely in a borrowed Lego City fire truck to put out a fire (traditional Lego mini-figs have two holes
on their backside that allows them to lock into the bricks that serve as seats for vehicles, but the mini-dolls do
not). Heartlake City needs its own suite of municipal service sets to offer young female players the opportunity to
explore a broader range of social roles. They could also throw a few sharks (or alligators) into the calm waters of
Heart Lake. Similarly, why not include the sort of cooking, gardening, and homemaking options that characterize
the Friends sets in Lego City?

Imaginative play offers children their first opportunities to envision and learn about the sort of professionals,
parents, and people that they might end up being. Lego has a long history of supporting innovative opportunities
for learning; thus, we encourage them to consider the findings in this paper and use their unique position in society
to create these opportunities for both boys and girls as equitably as possible. In addition, next steps for this project
should include an ethnographic account of how young children actually engage with material and virtual Lego
products and how they may take up and/or transform the facilitated play practices of the different sets.
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It’s Better to Talk With Honey Than Vinegar: Insights Into Collaborative
Learning Within Mobile AR Games

Denise M. Bressler, Greater New York City area

Introduction

According to the National Research Council [(NRC), 2012a], the ability to collaboratively solve problems is of
the utmost importance in scientific careers. According to K-12 science framework authored by the NRC (2012a),
“science is fundamentally a social enterprise, and scientific knowledge advances through collaboration and in
the context of a social system with well-developed norms” (p. 27). The job prospects in science and technology
are growing (Lockard & Wolf, 2012). However, our students are underprepared for the job requirements because
these collaborative scientific practices are not cultivated in the majority of U.S. schools; when we do not prepare
our students adequately for the workplace, then our national prosperity suffers (NRC, 2012b). To make the US
globally competitive in science and technology, students need to be engaged with science education, build a suite
of scientific practices, and learn to collaborate successfully.

Research on collaborative educational games has shown that gameplay positively impacts the development of
collaboration skills (Sanchez & Olivares, 2011) and player’s perceptions of their social interactions (Mansour &
El-Said, 2009). Specifically, students enjoy playing collaboratively because it encourages discussion amongst
players (Sharritt, 2008). The sociocultural learning that takes place within the game works best when there is
shared power and authority through scripted collaboration (Demetriadis, Tsiatsos, & Karakostas, 2012).

Within mobile learning science games, researchers have found that interdependent roles are an effective way to
scaffold collaborative problem solving (Dunleavy, Dede, & Mitchell, 2009; Squire & Jan, 2007). By incorporating
such interdependency, collaborative mobile augmented reality (AR) games rely on the social interactions amongst
players as a key to the overall success of the games. As summarized by Klopfer (2008), students playing
collaborative mobile learning games “help each other, observe each other, and act together to create communities
as they learn to solve problems” (p. 223). Overall, research indicates that collaborative mobile games hold promise
for promoting effective collaborative scientific practice by scaffolding and supporting discourse during gameplay.

This study investigated not only the scientific practices and collaborative responses of those playing a mobile AR
game but also of those participating in a similar non-game-based activity. Specifically, this study assessed the
collaborative practice and discourse of student teams during both the experimental game activity and the control
lab activity. These questions guided the investigation:

1. How do communication responses within game teams compare to those within control teams?
2. How do scientific practices of game teams compare to those of control teams?

3. How else are treatment groups different when conversations are analyzed at the team level?

Methodology

Since the research questions stem from understanding the differences in the social process of learning within
teams from different treatment groups, case study research was chosen as the analysis method (Yin, 2014).
Specifically, a descriptive multiple case study approach was chosen with student teams as the unit of analysis
(Miles & Huberman, 1994). Audio transcripts, photographic evidence, student reports, and field notes were
compiled for within-case and cross-case analysis.

Participants were eighth grade science students from a middle school in Pennsylvania, USA. The school was
located in a diverse, urban area with many low-income households. The district approved both the game and
control activity as accepted curricula. Two teachers participated and taught several class periods including some
control classes and other experimental classes. Since both conditions required collaborative groups, students
were randomly assigned to teams consisting of three to four students. The process of selecting teams as case
studies was purposeful random sampling (Patton, 2002). Since the school district used standardized math scores
to track students into classes of above average, average, and below average math achievement, those categories
were chosen to represent the continuum of achievement. In order to identify important common and contrasting
patterns, teams were purposefully selected in order to achieve this continuum of achievement levels along with
representation from both treatment groups (experiment and control). One team was randomly selected to satisfy
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each category for a total of six case studies.

The intervention started on September 23, 2013 and concluded on September 27, 2013. During the entire
intervention, selected teams were audio recorded as well as documented with photographs and field notes. Onsite
researchers took photographs to document student interactions on all implementation days. Field notes included
observations of each period along with informal interviews with the teachers. In the control cases, two audio
recording devices were placed in the center of the table and recorded audio data for each class period. In the
experimental cases, recordings were conducted at the individual level; every participant on the team wore a lapel
microphone attached to a small digital audio recording device placed inside a pocket. To ensure high-fidelity of
the qualitative data, all collaborative discourse was transcribed to clearly delineate conversational turn-taking.
Transcripts then went through two separate levels of coding. The first level was a priori based on the literature
review, while the second was emergent coding based on close reading of the transcripts.

Overview of Treatment Conditions

The experiment was a mobile augmented reality game played on iPads using quick-response codes (QR codes)
located throughout the school (see Figure 1). The control was a ‘tried and true’ hands-on lab experiment where
students had to determine the components of a mystery powder by testing three known powders (cornstarch,
baking soda, and sugar) with iodine, pH paper, vinegar, and heat. During both activities, students developed
hypotheses, learned about acids and bases, and conducted basic physical and chemical tests to analyze data and
determine the mystery powder.

Figure 1: Game team arriving to scan a QR code.

Control: Group Lab Activity

The control activity for this study was the mystery powder lab activity, a pre-existing curriculum unit in the district.
Conducted early in the 8th grade school year over the course of three to five days, the activity exposes students
to basic scientific practices and some content about acids and bases. With the teachers and the principal, the
researcher selected this activity as the control for several reasons:

0 Students engage in scientific practices described by the National Research Council (2012a).
It is implemented as a collaborative scientific investigation with small groups of students.
It has the element of mystery.

It has already been taught for at least one school year.

O o o O

The content lends itself to game-based learning.
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Experiment: Collaborative Mobile AR Game

Using the mystery powder lab as the starting point for the design, the content from the lab was transformed into
a mobile AR game. As students moved throughout their school building, they encountered QR codes that they
scanned to access game information. This included conversing with virtual characters and gaining evidence to
keep in inventory. Players were also required to talk to real people in the building to get additional game information.
Players also deciphered a code and typed in the answer manually to the decoder. The game was played in teams
of three or four where each student had a unique role: social networker, techie, photographer, or pyro-technician.
Based on their role, they were provided with different pieces of information as they progressed through the game.
The roles were designed interdependently; thus, to solve the mystery, players had to share information and work
together.

In the game narrative, someone stole money from the cafeteria cash register and left behind a mysterious white
powder. The game took place as five chapters, roughly aligning to one chapter per class period. Chapter #1:
Students were introduced to the incident and the main characters. They visited the cafeteria to explore the crime
scene and then several more locations to discuss the incident with the three main suspects: the janitor, the
secretary, and a fictional fellow student. Chapter #2: Students visited areas of the school where the suspects left
evidence. At each location, they found evidence of the known powders and conducted some simple, virtual tests
including vinegar, iodine, heat, and pH tests. Content knowledge and test results were all conveyed using pictures
and videos during gameplay. Chapter #3: A sample of a real mystery powder was provided for testing. Facilitated
by some teacher instruction and assistance, game teams conducted tests on an actual powder (see Figure 2).
Instructional prompts were provided by a main character from the game.

Figure 2: Mobile AR game team conducting hands-on experiment.

In Chapter #4 and Chapter #5: Teams revisited the crime scene to see if they missed anything and discovered
an additional piece of data necessary to confirm the identity of the thief. Then, they revisited the locations where
suspects stored their belongings and collected additional evidence. Once students determined the thief’s identity,
they gave their final accusation to the in-game principal.

Results

First, the within-case analysis for each team includes a brief case overview. Second, the cross-case analysis
represents all cases in a meta-data matrix. The matrix is conceptually ordered: teams at the top worked together
most effectively while teams near the bottom were not as effective. Finally, to answer the research questions,
findings from the cross-case synthesis are discussed.

Control Team #1: Selected from a class with above average math achievement; this team consisted of two boys
and two girls. In general, one boy did not want to do the lab, while the other one kept walking away from the group.
One girl was very talkative with others, while the other was generally on-task. Over the course of the activity,
no leader emerged. While their process of interaction was democratic, it was also fairly ineffective. The biggest
problem for this group was their confusion.
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Control Team #2: Selected from a class with average math achievement; this team consisted of two boys and two
girls. First, the girls were somewhat hesitant to talk. One boy wanted to take leadership and did not want anyone
else to do anything; the other boy seemed willing to defer to the leader boy. During the activity, the strong-willed
boy controlled the leadership; he was a very controlling, demanding leader and an ineffective communicator.
Group members disagreed often and did not support each other’s ideas. Group issues seemed to stem from
fighting over roles and responsibilities.

Control Team #3: Selected from a class with below average math achievement; this team consisted of two boys
and one girl. In the beginning, the boys were kind of quiet. The girl seemed knowledgeable and interested in
science and took a leadership role. She would delegate to the boys, yet sometimes she got aggravated with them.
There was a mixed level of support for each other’s ideas. The biggest problems for this group were there high
level of off-topic conversations and moderate confusion.

Game Team #1: Selected from a class with above average math achievement; this team consisted of four girls.
They were generally on-task and seemed to stay together and work well as a group. Over the course of the activity,
no leader emerged. Instead, they discussed ideas as a group and supported each other’s ideas. This team had no
noticeable issues; they suffered little confusion and stayed on task towards their goal. They had the highest written
report scores of any case study team.

Game Team #2: Selected from a class with average math achievement; this team consisted of three boys and
one girl. In general, one boy did not seem to get along entirely well with the group. Over the course of the activity,
no leader emerged. Group members disagreed about half of the time and supported each other’s ideas the other
half of the time. Their process of interaction was democratic and generally effective. Overall, this team struggled
somewhat with group dynamics in situations that were outside of the game framework, such as conducting the
lab experiment. However, when it came to synthesizing the information and drawing conclusions collectively as a
group, they excelled.

Game Team #3: Selected from a class with below average math achievement; this team consisted of three boys
and one girl. In general, all the individuals in this group seemed quiet and reserved; however, one boy took a
leadership role and taught the rest of his group about the content and technology. The group’s biggest problem
may have been the reserved nature of members. The team had low conflict and low confusion; however, dynamics
did not yield fully productive conversations. Overall, their process of interaction was a blend of directed leadership
and communal effort.

RQ1: Communication Responses

Responses that occurred in team conversations were categorized as accept, discuss, and reject. The code structure
built on the work of Barron (2003). When a student agreed with the speaker, supported the idea, or proposed a next
step, the interaction was coded as accept. When interactions facilitated further discussion, such as questioning
an idea, asking for clarification, or challenging an idea with new information, the interaction was coded as discuss.
When a student rejected an idea or interacted in a way that would not facilitate further discussion, the interaction
was coded as reject. Based on code reports, occurrences were categorized into levels of low (under 7), moderate-
low (7-14), moderate (15-22), moderate-high (23-30), high (31-38), very high (over 38) for each response type.

When comparing communication response types between treatments, game teams and control teams showcased
different patterns of communication responses (see Table 1 for occurrences). First, game teams had moderate
to low levels of reject responses, while control teams had moderate to high levels of reject responses. Second,
game teams had moderate to high levels of accept responses; while control teams had only moderate to low levels
of accept responses. Lastly, game teams had high or very high levels of discuss responses; while control teams
had mostly moderate levels of discuss responses. Barron (2003) categorized accept and discuss responses as
engaged responses, while reject responses are considered non-engaged responses. Game teams produced a
fairly high level of engaged responses in comparison to their non-engaged responses. In contrast, control teams
produced a fairly high level of non-engaged responses in comparison to their engaged responses.
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Communication Responses | Scientific Practices Language Style
Game Discuss: High (33) Interpreting data: Very high (21) Commands:
Team #1 Constructing explanations: High (9) Low (6)
(above Accept: High (31) Arguing with evidence: Moderate (6)
average
math) Defining the problem: Moderate (5) Communal:
Reject: Low (6) Planning investigation: Low (4) High (39)
Game Discuss: Very High (59) Interpreting data: Very high (38) Commands:
Team #2 Constructing explanations: High (14) Moderate (23)
Accept: Mod-High (23) Arguing with evidence: Moderate (5)
(average Defining the problem: Moderate (6) Communal:
math)
Reject: Moderate (18) Planning investigation: Low (4) High (63)
Game Discuss: Very High (47) Interpreting data: Very high (30) Commands:
Team #3 Defining the problem: High (11) Moderate (32)
(below Accept: Mod-Low (14) Arguing with evidence: Moderate (5)
average
math) Constructing explanations: Low (4) Communal;
Reject: Low (2) Planning investigation: Low (2) High (43)
Control Discuss: Moderate (21) Interpreting data: Very high (59) Commands:
Team #1 Planning investigation: High (13) Moderate (28)
(above Accept: Moderate (15) Arguing with evidence: Moderate (7)
average
math) Constructing explanations: Moderate | Communal:
(6)
Reject: Moderate (16) Moderate (22)
Defining the problem: Moderate (6)
Control Discuss: Mod-High (26) Interpreting data: Very high (65) Commands:
Team #3 Planning investigation: High (13) High (49)
(below Accept: Moderate (21) Constructing explanations: Low (3)
average
math) Defining the problem: Low (1) Communal:
Reject: Mod-High (26) Arguing with evidence: Low (2) Low (7)
Control Discuss: Moderate (19) Interpreting data: Very high (106) Commands:
Team #2 Planning investigation: High (13) High (50)
Accept: Mod-Low (13) Constructing explanations: Moderate
(7)
(average Communal:
math) Defining the problem: Low (3)
Reject: High (37) Low (17)
Arguing with evidence: Low (3)
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RQ2: Scientific Practices

The scientific practices that occurred in team conversations were coded to align directly to the scientific practices
from the National Research Council (2012a). When students discussed what was known about the investigation
or tried to determine what needed to be answered, then the dialogue was coded as Defining the Problem. When
students discussed their investigation plan or what information they needed to record, then the dialogue was
coded as Planning out the Investigation. When students discussed characteristics of the experiments they were
observing, then the dialogue was coded as Interpreting Data. When students tried to explain the relationships
between data, then the dialogue was coded as Constructing Explanations. When students supported or refuted
an argument by citing relevant evidence, then the dialogue was coded as Arguing with Evidence. Based on code
reports, occurrences were categorized into levels of low (1-4), moderate (5-8), high (9-14), and very high (over 14)
for each scientific practice.

When comparing scientific practices between treatments, game teams and control teams showcased different
usage patterns of scientific practices during their conversations (see Table 1 for occurrences). Since reviewing
the number of occurrences of each practice did not reveal the whole story, a more detailed analysis of the
conversational occurrences was necessary. First, for occurrences coded as Defining the Problem, game teams
revealed a stronger understanding of describing the problem as well as some understanding of how to create a
hypothesis. While control teams did showcase this practice, they only revealed a basic understanding of describing
the problem and a very basic understanding of how to create a hypothesis. Second, for occurrences coded as
Planning out the Investigation, control teams had a better understanding of the plan they needed to execute in
order to determine the identity of the mystery powder than game teams. Third, for Interpreting Data, although
both treatments had a high level of occurrences, game teams offered observations that were more specific and
substantive than control teams. Fourth, for occurrences coded as Constructing Explanations, the below average
teams from both treatments struggled somewhat with this practice exhibiting only a basic understanding. However,
in comparing the higher achieving students, game teams constructed explanations about both the game narrative
and the scientific content leading to more opportunities to showcase this practice whereas control teams only
explained the science content. Finally, when Arguing with Evidence, game teams revealed their ability to argue
with evidence more than once during the activity; multiple team members were also involved in making evidence-
based arguments. Not all control teams showcased this practice on their own; for those that did, they only revealed
it once at the activity’s end and only one control team had multiple members exhibiting the practice. Other than
when Planning out the Investigation, conversations amongst game teams revealed a greater ability to engage in
scientific practices than control teams.

RQ3: Other Differences

As mentioned earlier, some codes emerged during a second round of emergent coding. When reviewing transcripts,
the researcher noticed differences in the general language style of the treatment groups. Students in the control
were frequently telling each other what to do. They were using language such as, “don’t reach across the table
like that—here—qgive it” (Control Team #1, 510), “put the whole entire thing in” (Control Team #2, 122), and “go
get the other one” (Control Team #3, 285). To capture this type of directive language, a new code was created
called commands. Additionally, the researcher noticed that students in the experiment were addressing the group
collectively, rather than one specific team member. They were also referring to the group as an entity with words
such as “we,” “we’re,” and “let’s.” To capture this type of communal language, a new code was created called
communal. Based on code reports, occurrences were categorized into levels of low (19 and under), moderate (20-
38), and high (over 38) for each language style.

In terms of language style, game teams and control teams demonstrated an emphasis on different styles during
their conversations (see Table 1 for occurrences). Game teams had high levels of communal language and
moderate to low levels of command language. In contrast, control teams had moderate to low levels of communal
language and moderate to high levels of command language. For the entire activity, conversations amongst game
teams had not only higher levels of engaged responses but also higher levels of communal language and a
greater ability to engage in scientific practices. These patterns of group communication seemed to connect with
better group dynamics and more effective team communication. In contrast, over the whole activity, conversations
amongst control teams had not only higher levels of rejecting responses but also higher levels of commands and
a reduced ability to engage in scientific practices. These patterns of group communication seemed to connect with
less effective group dynamics and poor team communication skills.
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Discussion and Conclusion

Prior research indicated that collaborative games held promise for promoting effective collaborative practice by
scaffolding and supporting discourse during gameplay. Specifically, when it comes to scientific practice, research
has showed that students guided to socially construct their knowledge in River City had a stronger understanding
of scientific inquiry than other students (Ketelhut, Nelson, Clarke, & Dede, 2010). Similarly in this study, game
teams communicated well and showcased greater levels of scientific practice. The game in this study utilized
interdependent roles and jigsaw pedagogy to scaffold player’s social interactions. Based on the player’s role,
unique information was revealed to the player that he or she had to share with others. Aronson and Patnoe (2011),
experts on using jigsaw pedagogy in the classroom, argued that this style of social interdependence is a way to
promote effective group learning because as members start to learn from each other, the feeling that they need
to outperform their classmates diminishes. Unfortunately, control teams struggled to understand their individual
roles within the group and their group dynamics suffered. They showcased ineffective communication responses
and language styles, possibly due in part to the desire to outperform teammates, which resulted in lower levels of
scientific practice.

According to Reiser, Berland, and Kenyon (2012), students need to “actively listen and respond to one another”
in order to be engaged in meaningful scientific practice (p.36). Game teams had more engaged communications
responses along with higher levels of communal language; in other words, they spoke to each other with ‘honey’.
In brief, game teams met the precursor for meaningful learning by communicating with honey. Unfortunately,
control teams had higher rejecting responses and higher commands, thus they spoke to each other with ‘vinegar’.
Control teams did not meet the precursor for meaningful learning since they communicated with vinegar.

As mentioned in the beginning of this paper, the ability to collaboratively solve problems is of the utmost importance
in scientific careers, yet students in most U.S. schools are not exposed to activities that promote scientific practice
in an effective and engaging collaborative setting. Collaborative mobile AR games designed with interdependent
roles hold promise for offering exactly this type of learning experience. The game in this study was implemented
within the practical parameters of a real school setting. For schools that have iPads, this type of game could be
scaled up and implemented as support for the Next Generation Science Standards (NGSS). With the recent
release and adoption of the NGSS, schools will need curriculum activities that support student learning aligned to
these standards. The coded dialogue for scientific practice was perfectly aligned to the NGSS and the study shows
that the game teams had greater levels of scientific practices in their conversations than control teams. Game
teams also showcased that scientific knowledge can be advanced through student collaboration by talking with
‘honey’ and not ‘vinegar’. All in all, collaborative mobile AR games that are designed to promote not only NGSS but
also communication skills should be strongly considered by school policy makers.
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Children of the Sun: The Design and Evaluation of an Educational
Game about Middle Mississippian Culture

Steffan Byrne, Ball State University
Paul Gestwicki, Ball State University
Ronald Morris, Ball State University

Introduction

“What kind of game is this? Is it asking you questions about Native Americans?” These were the first questions
we received as we explained to a group of third-graders that they would be playing an educa- tional game. When
we told the student that it was not a quiz-style game, he responded, “It’s just like a regular game?” Children as
young as eight are familiar with drill-and-practice edutainment software, and this student at least is clearly dubi-
ous of them. As educators and scholars, we know that positive learning outcomes can come from “regular games”
when their design integrates good practices of game design and the science of learning (e.g. Clark and Mayer,
2011; Klopfer et al., 2009). In this paper, we describe the development and evaluation of a game that aligns
gameplay and learning objectives—a game designed to promote learning through enjoyable competitive gameplay.

Children of the Sun is an original, educational, tablet-based video game designed to teach about the Middle Missis-
sippians—pre-Columbian Native Americans whose culture thrived through the central Mississippi River Valley
and surrounding areas around 1000—-1500 CE (Pauketat, 2004). Middle Mississippian culture influenced a large
geographic area, and Children of the Sun is primarily inspired by archaeological findings near Cahokia in modern
St. Louis (Pauketat, 2004) and the Angel site in southwestern Indiana (Kellar,

1983). The Mississippians were mound-builders and lived in permanent settlements that ranged in size and com-
plexity. Mounds held religious and political significance, and open plazas and community areas were usually sit-
uated near the central mounds. Chiefdoms were sometimes surrounded by wooden palisades and were usually
located near floodplains and rivers. The size and scale of some chiefdoms have led some scholars to believe that
there was substantial oversight and organization as well as social hierarchy in these settlements (Cobb, 2003). The
Mississippians grew various crops including maize, beans, and squash— “the three sisters"—and also hunted for
food. Many finely crafted artifacts made from shell, bone, stone and ceramic have been found in various sites,
sometimes adorned with religious symbols. These artifacts were found far from where they were created, giving
evidence to the importance of both trade and gift-giving among Mississippians. However, chiefdoms within Middle
Mississipian society also fought each other over land and scarce resources, as well as for ritual or religious pur-
poses (Kellar, 1983).

Children of the Sun was designed and developed by a multidisciplinary, primarily-undergraduate team at Ball
State University, working in cooperation with The Indiana State Museum. The game was designed for integra-
tion with the museum’s educational outreach programs on archaeology and Native American culture. The design
therefore needed to accommodate an uncommon set of constraints: the game needed to fit into a curriculum for
collocated children, engaged in a series of activities on a theme, with only enough time to play the game once.
This required the designers to forego common idioms of serious game design based around learning through re-
playability and, instead, to draw upon museum exhibit design idioms (Lord and Lord, 2001). That is, although the
game would only be played once, it would be framed temporally and spatially by related artifacts and experiences.
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Figure 1: Title screen (left) and Naming your chief (right)

Design and Development

The design of the game began in Fall 2012, when a multidisciplinary undergraduate team worked with the Indiana
State Museum to develop board and card game prototypes. A committee of scholars and museum staff selected
one from among these that could be converted into a digital game: Mississippia, a coop- erative, variable-pow-
ers resource trading game about life in a Middle Mississippian village (Romelfanger,

2012). A multidisciplinary team of twelve undergraduate students and one graduate student was recruited to
produce the game in Spring 2013 as part of a six credit-hour studio course. The team consulted with faculty
mentors and museum staff to identify potential learning outcomes for the game based on the results of the paper
prototyping and the museum’s outreach program curriculum. The following learning outcomes were identified as
most desirable: the Middle Mississippians built mounds corresponding to their village’s power and status (O1);
there were multiple chiefdoms that each lived in their own village (02); chiefdoms farmed and hunted for food
(O3); and chiefdoms competed for resources, sometimes raiding over scarce resources (O4).

Fundamental changes to the original prototype were required in order to meet these objectives and to leverage
the affordances of the platform and context of play. The digital game—Children of the Sun—is a competitive
three- to four-player game of resource management, and it was completed at the end of the Spring 2013
semester. The player takes the role of a chief who delegates his 300 villagers to tasks of hunting, farming,
mound-building, and raiding. Hunting and farming generate food, which is steadily consumed by the villagers;
without food, villagers will starve and the player’s game will end prematurely. Hunting can produce more food fast-
er than farming, but hunting grounds are limited; as hunters must travel farther for food, it takes longer for them to
return. Raiding can be used to steal food and eliminate opponent’s villagers, but it takes time and risks the death of
the raiders. The victor is the player whose villagers survive and build the largest ceremonial mound, corresponding
to the cultural importance of these mounds to the Middle Mississippians. The primary conflict of the game, then,
comes from balancing food production and consumption rates, competing for limited hunting grounds, and investing
villagers into the purely ceremonial activity of mound-building.

The game begins with the title screen shown in Figure 1. After each player names his or her chieftain, a still
screen explains that the goal of the game is to build the largest ceremonial mound. Then, the player is shown
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Figure 2: Village screen (left) and World screen (right)

a birds-eye view of the village (Figure 2), the design of which is based on archaeological maps of the Angel site
from Black (1967) as cited in Green and Munson (1978). Villagers assigned to farming or mound-building engage
in these activities on the village screen. Tapping the corner of the map brings up the the world map (Figure 2),
which shows the distribution of villages. Villages and villagers are color- coded in historically authentic colors of
yellow, orange, brown, and blue. Hunting grounds are indicated with deer, wild turkey, and waterfow! tracks. The
river provides a natural impediment to villager movement. When villagers are assigned to hunt or raid, they are
animated from the village screen to the world map, where they can be seen engaging in these activities. New
hunters will seek the closest hunting grounds, moving outward from there if the grounds are occupied, while reg-
ular hunters will start by returning to the last hunting grounds at which they were successful.

As raiders leave one village and approach their target, both the attacker’s and defender’s tablets play an ominous
audio track. This sets the mood for the raid and also signals the defender to bring hunters, farmers, and even raiding
parties back to the village to protect it. The raid itself is seen on the defender’s village screen, which flashes red
and plays appropriate sound effects. It is worth noting that raiding does not directly contribute to the game’s
victory condition—building the biggest ceremonial mound—but it does diminish the target player’s ability to hunt,
farm, build mounds, or retaliate.

The game features original music and sound effects. Player commands are vocalized with an interpretation of the
Middle Mississippian language based on the scholarship of Haas (1956), who conducted fieldwork with the last
two living speakers of the Natchez language in the 1930s. This provided the best approximation of what would have
been spoken by the Northern Middle Mississippians. The music in the game is based on modern interpretations
and re-enactments, which employ quarter-note drum patterns and chanting.

Children of the Sun was developed using an incremental and iterative approach based on the principles of
Crystal Clear (Cockburn, 2004) as enacted through Scrum (Keith, 2010; Schwaber and Sutherland,

2013). Physical and digital prototypes were playtested internally as part of each iteration, and later digital pro-
totypes were publicly playtested. Children of the Sun was deployed at the museum in Summer 2013, and staff
reported it to be an effective intervention as part of the Summer workshops.

Qualitative Evaluation

The successful deployment suggests that the game meets its learning objectives to some extent, but two critical
questions remain: what elements contributed to or distracted from these objectives, and perhaps more importantly,
what did students learn that was not articulated by the learning objectives? These ques- tions require careful
consideration of the lived experience of specific students, respecting the contextual and constructive natures of
learning.

To investigate these questions, we developed a qualitative study following Stake (2010), using focus groups and
ethnographic methods to gather data. Data collection was conducted in a third-grade classroom at a private
school in the midwest. The families at this particular school represent low- to mid-level socioe- conomic status.
Eight participants were randomly assigned to two groups of four: both engaged in focus group discussions
following a semi-structured interview protocol, but only one of the groups played Chil- dren of the Sun. An
additional set of post-gameplay questions was used with the latter group. Although the game is designed to take
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ten minutes to play, earlier informal evaluations demonstrated that all of the core gameplay could be experienced in
less time; the gameplay duration was therefore reduced to five minutes in order to provide more time for discussion.
The research data under analysis comprised: field notes from the researchers; approximately forty minutes of
video from the two groups; and a memo from the students’ teacher, who had been present in the room with the
intervention group, though not participating in the study. In addition to the field data, the researchers had access to
extensive documentation from the design and development of Children of the Sun, including design specifications,
prototypes, and meeting notes, all of which were used for triangulation. We note that the goal was not to produce
findings that generalize to all possible players, but rather to attempt to deeply understand what impact game
elements have on these players.

The data coding process proceeded according to the methods described by Spinuzzi (2003, 2012). His so- cio-
cultural research methods are based on activity theory, which describes human activity as being artifact- mediated
and oriented toward objectives Vygostky (1978). Activity theory is used in human-computer in- teraction design
research (e.g. Kaptelenin and Nardi, 2009) and education research (e.g. Sannino et al.,

2009). Prior to analysis, the researchers identified five initial codes, representing five expected topics: hunting,
raiding, farming, mound-building, and the game’s user-interface. Two of the researchers independently proceeded
with open coding followed by iterative axial coding—the identification of codes that emerge from the open codes
following Saldafia (2012). The researchers met after coding to compare and consolidate their analyses, which
were highly congruent.

Findings and Discussion

Through the iterative coding process, we identified three principle themes within these data, drawing upon design
documentation and archaeological notes for triangulation. These themes are described and con- textualized in
the following subsections. During the discussion, we reference the four players by the pseudonyms Amanda,
Andy, Julie, and Mark; the four non-intervention discussants are Alex, Bruce, Chris, and Samantha.

Identification with villages

The players strongly identified with the village and villagers under their control, as one might predict: players identify
with pieces over which they have agency in gameplay. The players comfortably referred to the villagers as “theirs”
based on the color-coding and the fact that they could be directed to different village actions. When the raiding
music began and Mark asked who was being attacked, Andy responded, “Mine! There’s bad people outside mine!”
Andy did not know who had attacked him, but he interprets them as “bad” because they oppose Andy’s own vil-
lagers. Perhaps ironically, it was Mark himself who attacked Andy’s village, not knowing whose village it was. The
designers’ intention was for players to recognize each other by color, but the data show that these players were
unaware of the mapping.

Although the players immediately showed a sense of ownership and pride in their villages, they also showed little
empathy. For example, Mark did not commit enough of his villagers to food-producing actions early in the game,
leading his village to starve; yet, his comments show little remorse, except that he could no longer play. That is, he
perceived the villagers as an abstract resource. This stands in contrast to the comments from the non-intervention
group, who described a chieftain as a merciful role-model who cares about his people.

Clarifying Misconceptions about Native American culture

The non-intervention group exhibited considerable misconceptions about Native Americans, conflating the wide
variety of cultures into a composite archetype. Of particular interest to the study was the assumption that all Native
Americans lived together in peace. Samantha recalled “a fake bow and arrow” that she and her classmates had
seen at a museum during a field trip, leading the group to eagerly discuss how Native Americans cut down trees
to make “houses” and “rowboats,” as well as “axes” and “saws.” When asked what they would fight with these
weapons, the group responded with a range of animals, including wolves, wolverines, mountain lions, and eagles.
Alex mentioned that they fought “other Indians” at the same time that Bruce suggested “the Pilgrims.” Upon further
discussion, Alex and Bruce agreed that the Native Americans did not fight each other, though perhaps they “spied”
on each other, and also on the Pilgrims. Chris explained, “In a story | heard about Native Americans, some of the
pilgrims had guns and they were spying on the Native Americans and going to shoot them, but they ran away
before they shot them.” The rest of the group appeared to agree with this summation. Unfortunately, we were
unable to identify what story, experience, or lesson prompted these classmates to confirm this shared narrative.
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The intervention group’s post-gameplay responses to the same prompts stand in stark contrast. When asked,
“What do you think the Middle Mississippians did?” Amanda suggested that “the Middle Mississippi- ans went over
to other people’s villages and fought.” It is unclear whether her use of the term “Middle Mis- sissippian” reflects real
understanding or whether she was simply repeating back the words of the prompt. Mark added that the Middle
Mississippians farmed to get “a lot of food,” which is a notable comment from a player whose villagers had starved.
Amanda added that they hunted and built mounds, demonstrating how the students recognize that actual Middle
Mississippians performed the same four activities allowed in the game. However, these were also the only four
activities that the students offered in answer to the prompt. The study was conducted in a school, and in this set-
ting, the students may have seen these as the expected and therefore correct answers.

The intervention group did not mention Europeans during gameplay or in the discussion, and so we do not
know how or whether this experience integrated with their prior understanding. However, it is safe to assume
they approached the game with the same misconceptions as the non-intervention group, as they were randomly
selected from the same class.

Children of the Sun lacks non-violent, non-competitive interactions between players, and it appears this contributes
to players’ inaccurate understanding that all inter-village interactions were violent or competi- tive. The designteam
had planned to include peaceful village interaction options into the game, particularly relating to trade, reciprocal
gift-giving, and chunkee—an important Native American sport. However, pro- duction constraints led to these
features’ being cut. Playtesters enjoyed raiding, which encouraged the development team to invest even more
effort into this feature: raiding had more custom animation, villager behavior, and custom audio than any other
game feature. This positive feedback loop between developers and playtesters seems to have caused to the players
to mischaracterize the inter-village relationships of the Middle Mississippians.

Collocated play and interface barriers

The study demonstrated how peer learning and collocation allowed players to overcome interface design defects.
This point can be illustrated with four short vignettes. To start the game, Julie created a game that the other four
had to join. Mark had trouble figuring out how to connect to the game, and so she scooted over to help him. Later,
some of the players had difficulty interpreting the interface tutorial, but when Andy exasperatedly admitted, “I'm not
getting this,” Amanda was able to show him what to do. When Mark looked over the village screen, he asked, “How
do | attack?” Julie searched her screen for such an option, but not finding it, asked “What'’s 'Raid”?’. Mark clarified
that this word meant “attack,” and both were able to use this feature. Finally, during the game, Andy narrated,
“'m bringing my people back.” Amanda and Mark simultaneously asked in reply, “How do you bring your people
back?” Andy explained, and after trying it, Amanda confidently responded, “Oh, | know how to do it

There was almost no discussion of mound-building during play. Indeed, Amanda was surprised to find out that she
won the game. She had been the only one who acknowledged seeing the game’s brief explanation of the victory
conditions—the others disregarded the text in their eagerness to get into the gameplay. The game designers
intentionally omitted an in-game leaderboard so as to encourage players to keep tabs on each others’ villages
in their shared physical space. However, without understanding that there was something to monitor—namely, the
size of the central ceremonial mound—the students showed no interest in watching each others’ screens. During
the post-game discussion, after being reminded that it was the size of the mound that determined victory, Andy
asked, “But what about the raid and the hunt and all that?” After clarifying that this was for food, Andy realized, “If
you don’t get food, you don'’t live, and you can’t build the mound.” Amanda expressed pride in winning for having
built the mound, but there is no evidence that this was an intentional strategy during gameplay. In her own words,
her strategy was, “| moved people around. | moved some to go hunt and some to the raid, and then | moved some
to plant and grow crops. And then | moved some to build the mound. And then | took some from the mound to the
crops.”

None of the players discovered that they could switch between the village and world map screens. The animations
had been designed to encourage the player to follow outbound villagers to the world map screen, but nothing in the
game design explicitly calls the players’ attention to this. In the absence of a perceived affordance, the player could
learn nothing about it (Gibson and Pick, 2003; Linderoth, 2010).

This discussion needs to be contextualized within the unconventional design constraints of the game. Out- side of
the study, players would only be able to play this game as part of a larger museum experience involving artifacts,
lessons, and discussions, the gameplay itself mediated by museum educators. The for- mal evaluation was unable
to use this context, but just as the school context influenced our subjects, the museum context surely influences
those who play the game within its intended environment.
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Conclusions

Children of the Sun teaches fundamentals of Middle Mississippian culture by placing the player in the role of a
chief. We find that players—in both informal playtesting and formal evaluation scenarios—were able to clearly
articulate facts about the Middle Mississippians based on their gameplay experiences. The game meets the
learning objectives for which it was designed, validating a development approach that included two semesters of
multidisciplinary, primarily-undergraduate teams. Although Children of the Sun meets the needs of the client and
the learning objectives of the designers, the scholarly evaluation reveals more inter- esting relationships between
player experience and learning. What players learned was directly related to their gameplay experiences, but pre-
ordained measurable learning outcomes cannot account for the back- ground knowledge that a user brings to the
play experience. We find that, regardless of whether the play experience supported a learning objective, each play
experience can be traced back to a design decision made by the development team. This reinforces the need
for great care in designing gameplay around learning objectives Klopfer et al. (2009); furthermore, this exemplifies
the need for evaluation of educational games to consider perspectives much broader than the articulated learning
objectives. Recognizing the constructive nature of learning requires an evaluator to consider what students learned
that is not within the learning objectives.
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On the Fields of Justice:
The Emergence of Teamwork in League of Legends

Christian de Luna, Teachers College, Columbia University

Introduction

Teamwork; love it or hate it, all people deal with it. In today’s increasingly interlinked world, no one person can do
everything alone. Whether it is closing on a major business deal, coordinating lesson plans for a school day, or
running an experiment in a lab, most careers require coordination and teamwork among co-workers to achieve
optimal efficiency and results. Developing these skills has been a subject of interest for many researchers over the
years resulting in many team-based interventions being implemented in educational environments.

With the relatively recent development of online game environments, many researchers have also begun to
investigate elements of leadership and teamwork that emerge during in-game group interactions and how to
potentially utilize those aspects to teach highly sought collaborative skills. If researchers and educators are starting
to consider utilizing online game environments to train skills and teach content, then it becomes increasingly
necessary to investigate all aspects of interaction within these worlds, both positive and negative, to determine
how best to implement and design educational game environments.

Research Questions
This exploratory study investigates the following questions:
[1] How is teamwork encouraged and inhibited in League of Legends?

[2] How can these observations inform instructional game design?

Literature Review
Teamwork

Much has been written on the importance of developing teamwork skills, especially in higher education, to prepare
students for the working world (Feichtner & Davis 1984; Dunne & Rawlins, 2000; Pfaff & Huddleston, 2003;
McCorkle et al., 1999). A number of teamwork skills and capabilities are expected of those seeking employment.
As Feichtner & Davis (1984) put it, the “most important single factor is that as the business environment has
become more complex, the ability of any one person to cope with it satisfactorily has been greatly reduced” (p. 58).

Essentially, in today’s working world, no one person can accomplish everything by him or herself. A person needs
to be able to trust in and coordinate with team members to carry out tasks. McCorkle et al. (1999), however, warn
about one danger of distributed workloads in that “when students have their work divided for them or divide work
themselves, the possibility exists that each student only learns only about his or her area of specialization” (p. 38).
In addition to trusting in others, one must also understand what everyone else is doing as well in order to ensure
cohesive team productivity.

Of particular importance in recent years is the ability to cooperate cross-culturally in this increasingly globalized
world. Pfaff and Huddleston (2003) mention that “it is important for students to learn to work with and form
relationships with others who are not like themselves” (p. 38). A case-study written by Lee-Kelley & Sankey (2008),
however, mentions a number issues encountered within cross-culturally teamwork. Some chief issues included:
unclear roles and responsibilities, difficulties coordinating across time zones, cultural differences, dissonance due
to time and pressure, trust on delivering, and training.

Lee-Kelley & Sankey (2008) specifically mention that “the general agreement is that the ability to work at a distance
with colleagues from diverse cultural backgrounds came only with experience and is part of the ‘on the job training””
(p. 59-60). When it comes to working cross-culturally, the main method of practice is by actually doing it on the
job, when the stakes are higher. There are few if any risk free environments that promote cross-cultural teamwork
and collaboration.
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Of late, many researchers have also begun to investigate leadership and teamwork encountered in virtual envi-
ronments (Williams, 2006; Yee, 2006; Jeng & Teng, 2008; Chen, 2009; Wolfenstein 2010). The literature mentions
many of the skills employed by leaders in games. Williams (2006) mentions that GMs (guild masters) facilitate
social support in terms of small-scale leadership and ethics, disputes, scheduling, and philosophies on the larg-
er-scale (p. 350). Yee (2006) also discusses the roles of a leader in an MMORPG writing that “administrative
tasks include: role assignment, task delegation, crisis management, logistical planning, and how rewards are to
be shared among group members. Higher-level strategy tasks include: motivating group members, dealing with
negative attitudes, dealing with group conflicts, as well as encouraging group loyalty and cohesion” (p. 32).

As mentioned by some authors, there is also the possibility to learn some of these leadership skills from others
during game-play. As Williams (2006) notes “for some, guild leadership was an extension of their life at work that
naturally transferred to the game world” (p. 355). Yee (2006) mentions that “there are very few activities, hobbies
or games in real-life where you find people with ages ranging from 11 to 69 interacting and collaborating to achieve
shared goals” (p. 35). Both Yee and Williams illuminate the existence of a great network to potentially learn
leadership skills from while playing. A survey analyzed by Yee reported a 50-50 split among players asked if they
felt an improvement in their leadership skills.

Though it may seem insignificant that only around 50% of those surveyed perceived any gains from game-play,
Yee mentions that it is “remarkable for MMORPG environments that were not designed to teach leadership skills
and have no structured pedagogical goals or curriculum” (p. 34) to have any perceivable gains at all. Most notably,
the group that reported the most significant amount of experience gains was the 18-24 year-old bracket—those
whom many higher education teamwork programs aim to train (Yee 2006, p. 34).

In addition to potential gains in leadership skills, some authors have investigated the importance of teamwork in
game-play. Yee (2006) mentions that “all roles have strengths and weaknesses, and a successful group is one
where all members take full advantage their own strengths while mitigating the vulnerabilities of their teammates”
(p- 29). Chen (2009) comments that “success depended on the ability of our group members to coordinate our
efforts and maximize group efficiency by having each member take on a specialized role” (p. 47). As these two au-
thors note, an important factor of teamwork is understanding the strengths and weaknesses of all team members
and using that information efficiently to coordinate optimally.

Communication has been cited as an invaluable component of virtual teamwork and a necessity to ensure suc-
cessful operations (lacano and Weisband, 1997). Williams (2006) discussed how many raid groups utilize voice
over internet protocols (VolP) to chat while Chen (2009) primarily recounts the use of multiple, specialized text
channels and voice software to coordinate team actions (p. 58). Chen (2009) also comments on how communica-
tion and reflection on failures are vital to a team’s ultimate success (p. 69).

League of Legends

This study examines teamwork featured in a game minimally explored in the literature, League of Legends (LoL),
a multiplayer online battle arena (MOBA) video game developed by Riot Games. This article focuses on LoL
because of the highly team-motivated aspects of gameplay and the incredible number of active users of the game.
LoL was first released in 2009 and has since then become the most played game in the world by hours played per
month according to Riot Games. As most recently reported in November 2012, LoL boasts 70 million registered
users with 32 million listed as monthly active users (MAU) and 12 million daily active users (DAU). To place
this in perspective, Xbox Live has 40 million monthly subscribers and World of Warcraft had 12 million monthly
subscriptions at its peak (1). Farmville 2, the currently most played Facebook game, has 48 MAU and 8.7 DAU in
comparison (2). LoL is played all over the world with servers in North America, Europe, Brazil, Turkey, and Asia.

Observations
The Metagame

As mentioned, LoL is a game that relies on teamwork in order for players to achieve victory. Players most commonly
play casual 5v5 matches by teaming up with people they know or by being individually placed in a solo queue to
be paired with random players. Like in the content found in many MMORPGs, an individual player cannot carry
an entire team to victory alone. As will be discussed later, each player on a 5-person team is expected to fulfill a
certain role as dictated by LoL’s metagame. LoL differs from MMORPGs though in that players do not develop
their own individual characters over the course of hours of play. Instead, players select from 100+ individual
champions with set skills, roles, and lore and customize these characters according to their expected roles with
items purchased throughout the course of a game.
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Each character fulfills certain roles as outlined by LoL’s metagame. These roles correspond with the battlefield in
LoL which consists of three main lanes: top, middle (mid), and bottom (bot) and a jungle area that lies between the
three lanes. In a typical team arrangement, one champion goes “solo top”, one goes “solo mid”, two “go bot”, and
one “‘jungles”. Depending on the level of play, some teams may not have a “jungler” and may have two champions
who “go top” together.

“Welcome to Summoner’s Rift”: Building a Team

Where this information matters the most is in the creation of teams in the pre-game lobby. Players are encouraged
and often expected to pick champions that will best fit with the team dynamic. It is discouraged for players to
instantly “lock in” a character without consulting with the team and can create for tense playing environments when
one player is uncooperative in such a way (4). The following screenshots of pre-game lobbies illustrate the aspects
of communication exhibited in a game of LoL.

The first screenshot features 2 players, presumably 2 friends playing with each other, stating that they want to
play in the same lane. Since the character Ashe typically does not play alone in a lane, another player asks the
one playing Ashe if that is an acceptable situation. The one playing Ashe says it is ok though the player responds
somewhat hesitantly (see Figure 1 Left).

In the second screenshot, one player is playing as a character that can potentially be built as a tank. The player,
however, states that he is not capable of playing a tank and does not want that expectation to be placed upon him
thereby disappointing his teammates. One other player proposes that another character (Taric) could perhaps
build as a tank. Another player declares that that Taric will be the tank for the team. The person playing Taric
agrees but inquires about the best way to fulfill his role (see Figure 1 Mid).

Lastly in the third screenshot, one player asks another player if he knows how to jungle, since they already have 2
champions in the top lane and having a jungler is preferred for team composition. The asked player responds that
he does, but prefers not to because he has only had negative team experiences playing as a jungler. The other
player accepts the response and does not inquire further (see Figure 1 Right).

Team Char Team Chat

Thing somathing 10p

| el ke Tar ienerything

Figure 1: Pre-Game Lobby Screenshots

What is important to learn from these observations is the necessity for utility in a player’s skill set and an
understanding of all of the positions that can be played. If a player is unable to fit the team’s composition, then
the chances of a team’s success become diminished. By being flexible with play-style and understanding how to
play all positions and what each position does, a player is able to better coordinate with other teammates, creating
a better cooperative team environment. Such universal understanding of all team members’ roles is crucial for
collaborative success (McCorkle et al., 1999).

“Tactical Decision, Summoner!”: Communication

In LoL, as in any team-oriented environment, communication is key to achieve optimal results. As LoL is an online
game with many teammates often playing from different location, communication is a skill that requires more
coordination than one may typical require in a face-to-face situation. Included within the game are two options for
communicating: in-game chat and the smart ping system. Players also use Voice over Internet Protocols such as
Skype, Google Hangouts, and Curse Voice to verbally communicate. Lastly, Players engage in Face-to-Face
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Figure 2: Types of Communication in League of Legends
“Justice!”: Community Development

From my observations, | have come to understand that LoL features a player base notorious for mean-spirited
behavior. A large part of this hostility may stem from the duration of play-time and the anonymous and random
mechanics behind team pairings. In comparison with MMORPGs which feature lengthy end-game content which
can range from 2-8 hours in duration (Chen, 2009), an average match in LoL lasts about 30-40 minutes.

Since players who are playing by themselves are placed on teams with random people and considering that there
are about 12 million DAU, the chances of encountering another player in a match a second time are astronomically
low. In a raid, teams tend to be coordinated so that one tends to be familiar with other players participating in
the raid with some strangers participating on the occasion as well. If these strangers are found to be poor team
players, then those involved in the raid will ensure that they do not raid with that player again. In that regard, there
is a degree of social accountability expected for players if they want to participate in large group play.

Since players only interact with each other for a short span of time and since there is no degree of social
accountability for players to consider on account of the random team placements there is no need to be civil
towards another player. To counter such a mentality from consuming the whole player base, Riot incorporates both
a reporting and honor system, both of which are featured in the post-game lobby.

After a game ends, players may report players who they believe conducted themselves poorly during the match.
Players are allowed to file reports for a number of reasons including dropping from the match, verbally abusing
other players, or playing poorly. These reported players are then investigated by a jury of their peers in what is
known as the Tribunal. Players who are level 20 or higher are able to examine the reports filed against a player
and decide whether or not that player should be punished or pardoned accordingly.
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Community Development

Figure 3: The Honor and Reporting System in League of Legends
From Master Yi to Wu Kong: Expert-Novice Interaction

In addition to the pre-game lobbies, there are also post-game lobbies in which players complement or criticize
players on their actions in a game. The adjacent screenshot details a telling moment of interaction between two
players who were on the opposing team as seen in Figure 6. In this exchange, one player offers advice to the
player who chose Diana as his champion. He tells him that he needs to use his ultimate ability more often and
then advices him on how to do that effectively. The champion Diana is able to use an ability know as “Crest Strike”
which, as another player comments, reduces the amount of time required to wait for her ultimate skill to be ready
again (aka cooldown). This constructive feedback, especially after a losing match, was particularly interesting to
observe as most post-game commentary tends to be deprecating rather than helpful (see Figure 2). Understand-
ing how to encourage such constructive expert-novice interactions prove beneficial for developing instructional
game environments (Yee, 2006; Williams, 2006).

ERC ommunity Development

ed to use your Ult more

just bought dis cham)
ohh yeah its no cooldown if you do it in combo with

not use to it

« Affinity Spaces

Figure 4: Expert player advising novice player

The Honor system is a form of positive reinforcement implemented by Riot Games in order to encourage players
to work well together and promote a friendly and insightful learning environment. These honors include: “Friendly”,
“Helpful”, “Teamwork”, and “Honorable Opponent”. Currently, there are no in-game bonuses for accruing honors.
Players who do receive a number of honors do receive aesthetic ribbons for their player accounts though how one
acquires such commendations is not information disclosed by Riot. Riot mentions that they are exploring more
ways to reward those who receive numerous accolades.

Beyond the Battlefield: Affinity Spaces

In addition to the information that can be learned in game and from the official website, many guides have been
created by players that detail the roles that each champion can fulfill and what items a player would purchase
to build the champion in the appropriate way. Two websites that host these build guides are www.mobafire.com
and www.solomid.com with some of the guides they feature receiving 1 million+ hits. In addition to character
build guides, players have also posted guides intended to assist new players in getting acclimatized to the game.
Of note from this guide were some of the opening words which state “do not expect a a game, where you can
go all out solo and expect to get killing spree after killing spree. It is a teamgame and it should be played as a
teamgame”. From the very beginning, more experienced players want newer players to learn that team-play is at
the core of the game and there are expectations for all those who chose to participate.
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Additionally, one guide encountered on mobafire was of particular interest for the purpose of this study. The guide
entitled “General guide how to build morale, and how to lead”(6) written by a player named glizdka describes 17
different player attitudes one may encounter while playing a game of LoL. In this guide, glizdka suggests optimal
ways to work with these types in order to lead and facilitate teamwork. Glizdka also suggests ways in which a player
can develop into a “natural leader”, the ideal type of player who is able to lead a group of 4 random teammates to
victory. These include targeting objectives, managing teamfights, giving advice on battles, showing them the way
to build their characters, and complementing them when they are successful. In order to be such a leader, though,
the player needs a good working knowledge the game, making this guide not as relevant to newer players. The
creation of the guide, however, does emphasize the communities’ encouragement of team-play and cooperation.

Conclusion

As mentioned by Jenkins et al. (2006), collaborative problem solving is a skill crucial for students to practice and
learn in order to participate in 21%t century working environments. Collaborative problem solving entails “working
together in teams, formal and informal, to complete tasks and develop new knowledge” (Jenkins et al., 2006,
p. 3). As illustrated by this study’s observations, online games offer the groundwork for environments in which
players can practice such collaborative skills. Additionally, as mentioned, online games also offer the potential for
interaction between novices and experts who can work together to understand and create new knowledge. Online
educational game environments can also produce environments that could provide much needed practice and
training for cross-cultural teamwork.

There are, however, some potential complications that may arise in the development of online educational game
environments. Random team compositions may prove detrimental in some cases if not monitored. To enhance
team-play experience, user anonymity should be avoided as much as possible so players may act more accountable
for their actions. Modes of communication should also be strongly considered in the development of a platform.
As mentioned, communication is what tends to make or break a team. How the understanding and generation
of content will actually be implemented in such game environments is also a looming question for educators,
researchers, and game designers. Whether that should be the purpose of some educational environments is also
another question to consider as well.

If some educational environments may potentially become digital, then interactions among users of those spaces
must be observed in order to better inform design. Regardless of whether or not such spaces will be created for
educational purposes though, investigating such game environments will still prove beneficial for the understanding
of teamwork. With improved understanding perhaps teamwork may one day become something we all could learn
to love.

Limitations

Some limitations of this study derive from the fact that it was only conducted by one individual making only pure
observations. The observer did not conduct any interviews or distribute any surveys to ask for outside, player
feedback. Additionally the observer is a relatively new player of the game and was unable to experience much
of the inner workings of player vs. player content in LoL where increasingly more player interactions take place.
Additionally, software prohibited data collection as the observer was unable to obtain chat logs of play where a
great deal of communication takes place.

Endnotes

() http://majorleagueoflegends.s3.amazonaws.com/lol_infographic.png

@ http://www.gamesindustry.biz/articles/2012-10-16-riot-president-make-the-s-in-riot-games-mean-something

©)  http://na.leagueoflegends.com/board/showthread.php?t=207449

#)  Having “Riot” in one’s username indicates that the player is an employee of Riot Games.

(5) League of Legends - A guide for beginners and other people

(6)
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“Gradequest Strikes Back” — The Development of the Second Iteration of a
Gameful Undergraduate Course

Bob De Schutter, Miami University

Introduction

Gamification — or the use of game design techniques for purposes outside of gaming — has been a hot topic in
the last couple of years. According to the 2013 Garner Hype Cycle Special Report (i.e., a subjective overview of
the relative maturity of an innovation), gamification has reached its ‘peak of inflated expectations’ (Rivera & Van
der Meulen, 2013). While gamification holds considerable promise (i.e., turning any tedious or mundane activity
into an engaging, motivating or enjoyable one simply by adding game design techniques), both designers (e.g.,
McGonigal, 2011) as well as game scholars (e.g., Fishman & Deterding, 2013) have distanced themselves from
the term. The reason for this can directly be attributed to the hype and unrealistic expectations that surround the
concept. Gamification is often seen as an easy to implement panacea, and - as game scholar and designer lan
Bogost discusses in his often cited blog post (2011) - such notions of gamification are simply missing the point.
Games are not engaging as a result of high scores, experience points, badges, achievements, or other largely
extrinsic reward systems. While such systems might expand an already engaging gaming experience, the real
“magic” of games is arguably to be found in other areas of the game experience, such as its game mechanics (e.g.
turns, limited resources, time constraints, etc.) and design principles (meaningful choices, clear goals, enduring
play, etc.). By successfully implementing these elements of the game experience, ‘gameful design’ hopes to
provide some of the ‘magical magnetism’ that gamification seems to be missing.

While the debate on which elements of game design are transferable to other context is still ongoing, academic
literature has studied the effectiveness of gamification. In their analysis, Hamari, Koivisto & Sarsa (2014) analyzed
24 studies, some of which are focused on classic gamification (i.e., points, leaderboards, achievements, rewards,
progress, feedback, etc.), while others include the recommendations of gameful design (levels, story, clear goals,
challenge, etc.). The study concludes that while the results of the gamified experiments are partially positive, the
success of gamification often depends on mediating factors, such as the motivations of users or the nature of
the gamified system. As a result, it has been challenging for research to make claims that transcend descriptive
findings and provide recommendations that can be generalized or transferred to other contexts. Furthermore,
the study indicates that gamification mainly leads to short-term effects, and that these effects could be caused
by the novelty effect. While these findings are certainly interesting, they are also very much in line with what
motivational research has indicated for years: extrinsic motivation can lead to weak but positive short-term effects,
and potentially detrimental effects to the individual's desire to perform the activity in the long run (e.g., Bénabou
& Tirole, 2003; Deci, 1975). Gameful design’s emphasis on game elements that move beyond the quick and
temporary solution of extrinsic motivation therefore seems to be a potentially more succesful approach to meeting
gamification’s promise. However, there are no guarantees that this approach will always lead to intrinsic instead of
extrinsic motivation, or that it can be applied to just any kind of non-gaming context.

Gameful Instruction

Education has not lagged behind in experimenting with gamification and gameful design. Hamari et al’s literature
review (2014) identified 9 studies that are using gamification for learning and education, which also follow the
partially positive trend of the non-educational applications mentioned in the article. The authors identified a
possible effect of increased competition in the class room (Hakulinen, Auvinen, & Korhonen, 2013), difficulties
in evaluating a task (Dominguez et al., 2013) and increased work load in doing so (Rozeboom, 2012), and design
problems that are unique to very specific contexts (Dong et al., 2012).

The academic literature also provides educators with advice towards the design of gameful classrooms. Stott
& Neustaedter’s analysis (2013) who present 4 underlying dynamics and concepts that “are shown to be more
consistently successful than others when applied to learning environments”: 1) freedom to fail, 2) rapid feedback,
3) progression, and 4) storytelling. Nicholson’s (2012) work provides a user-centered theoretical framework, while
also focusing on a variety of theories and concepts that emphasize the importance of freedom of choice and
meaningfulness. Kim & Lee’s Dynamic Model for Gamification of Learning (DMGL) (2003)and to widely announce
a pure and right function of game through our model. For the theoretical contribution of gamification, we propose
a dynamical model of game based learning that aims to maximize educational effectiveness that correlates with
the four main primary factors (curiosity, challenge, fantasy and control provides a design model that is similar to
acclaimed game design models such as the MDA framework (Hunicke, LeBlanc, & Zubek, 2001). Basing itself
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on both game design theory, instructional design and the influential work of Thomas Malone (e.g., Malone &
Lepper, 1987; Malone, 1980), DMGL aims to maximize educational effectiveness through four primary aesthetics:
challenge (e.g., clear fixed goals, uncertain outcomes, appropriate difficulty levels, etc.), curiosity (e.g., progressive
unlocking of new content, time-based patterns, thrills, comedy, etc.), fantasy (storytelling, audio, visuals, etc.), and
control (i.e., offering the player control over the ‘game’). Finally, Sheldon (2011) provides an overview of the many
iterations that his gameful classes underwent.

In summary, the literature currently seems to indicate that there is potential value in adding game design elements
to educational courses, while at the same time emphasizing the many issues and complexities that need to be
considered in order to design a course using game design techniques. This article describes a design research
project that attempts to facilitate engagement and intrinsic motivation among undergraduate students through the
use of gameful instruction (i.e., instruction that adopts the principles of gameful design).

The Gradequest Project

The Gradequest project (De Schutter & Vanden Abeele, 2014)’publisher-place”:”Fort Lauderdale,
FL”,”event”:"Foundations of Digital Games 2014”,”event-place”:"Fort Lauderdale, FL”,”author”:[{*family”:"De
Schutter”,”given”:"B."},{*family”:"Vanden Abeele”,’given”:"V."}],"issued”:{"date-parts”:[[*2014"]]}}}],”schema”:”
ttps://github.com/citation-style-language/schema/raw/master/csl-citation.json”} started in the Fall of 2013 by
applying game design principles to a 3-credit hour undergraduate course on game design for educational purposes
(N =17; 7 female students. 10 male students). The game design elements that were used in course were derived
from the previous literature that was mentioned above, as well as from literature on player motivation (e.g., Jansz
& Tanis, 2007; Sherry, Lucas, Greenberg, & Lachlan, 2006)2006 media enjoyment (e.g., Vorderer & Hartmann,
2009) and general game design (e.g., Adams & Dormans, 2012; Salen & Zimmerman, 2003; Schell, 2008). The
course design strived for as much ‘gamefulness’ as possible (i.e. striving for activities that are fun in their own right,
without having to rely on external reward systems to motivate students). Finally, Lee Sheldon’s book (2011) on
his ‘multiplayer class rooms’ had a large influence on the class’ design. Briefly summarized, the course used the
following game design elements:

[0 heroes (fantasy alter ego’s for the students),
guilds (a different term for a group of students),
quests (a different term for the course assignments),

a backstory (occasionally told by instructor during class),

O o o O

experience points (XP; gained by successfully completing quests and transferred to a grade at the end of
the semester),

achievements (rewards for certain goals in class),

character levels (based on the amount of XP a student gained),

O O &8

character skills (in-class super-powers chosen when reaching a certain level), and
[0 leaderboards (high-score tables).

The course offered different types of quests. Main quests were unavoidable quests that took place in class on
set dates (e.g., midterm, presentations, etc.). Side quests were quests that students could pick themselves (e.g.,
game analysis, game design, literature review, etc.). Finally, there were optional quests that students could do
every week (e.g., blog posts, attendance, etc.) and random quests that could occur during any given session
(e.g. pop quiz, short in-class assignments, etc.). Every quest was made as playful as possible, by attempting to
add some sort of intrinsic value to it. For example, the midterm quest was named “Survive the Gauntlet”, and was
similar to Hasbro’s Taboo game (i.e., a game in which one player explains a term without actually naming it, while
the other players attempt to guess the word).

The course was managed using Gradequest, a custom designed PHP-based jQuery Mobile application that offers
a back-end (allowing to grade the students and view their grades and skills) and a front-end that allowed the
students to access a personal profile page, a quest overview page, a guild/team overview page, and a leaderboard.
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GradeQuest
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Avatar: Red Ryder

Story: At the age of eight Red walked to town to buy bread for
her and Gramma's dinner. Little did she know a woif
lurked outside the door. As soon as she left he
pounced on the unsuspecting Gramma as she finished
up their stew. Red saw the wolf leave as she
approached the cabin with bread in hand. When she
came upon the bloody mess she collapsed in shock
crying on the floor until the couple next door came:

The wife had been barren and they saw Red as their
own persenal blessing. Taking her in, they raised her
until she tuned 16. Red seemed a happy enough child
though she never laughed and didn't express interest in
others besides the couple and the horse they had
given her, Gram She was at her happiest when the
husband took her out hunting with Gram. She relished
the sport and became the best archer the town had
ever seen. shooting a moving deer in the eye from 50
feet away.

Level 2 skill: Bodyguard: Answer questions for others. (v}

f Update My Profile

My Hero My Quests
My Guild Hall of Honor

Change Password Sign out
Figure 1: Gradequest’s ‘My Hero’ screen on a smartphone

Evaluation of the first iteration
The research questions for the first iteration were:

1. How does self-reported intrinsic motivation and engagement of students differ from the non-gameful
course?

2. Which game design elements improve/worsen students’ self-reported engagement, enjoyment and
motivation?

3. How can the course design (as well as Gradequest) be improved?

The study used mixed methods to answer these questions. During the semester, the students were asked to
provide informal feedback whenever they saw fit. They could do this by talking directly to the instructor, but in
addition, an online feedback form (using freesuggestionbox.com) was provided so they could provide feedback
anonymously without having to fear any repercussions. At the end of the semester, two sessions of the educational
game design course were devoted to evaluating the gameful design of the course. The evaluation was done
using both quantitative and qualitative methods. The quantitative part was done using a Qualtrics survey. The
questionnaire consisted out the Situational Motivation Scale (SiMS) (Guay, Vallerand, & Blanchard, 2000) and the
core module of the Game Experience Questionnaire (GEQ) (lJsselsteijn et al., 2008). A focus group session was
held after the students finished filling in the survey. During this session, the teacher acted as the moderator.

The gameful course was compared to a similar but non-gameful course on the principles of game design (N
= 23; 4 female students, 19 male students). This comparison is published in detail in a previous conference
paper that was published earlier this year (De Schutter & Vanden Abeele, 2014)”publisher-place”:”Fort Lauderdale,
FL”,”event”:"Foundations of Digital Games 2014”,”event-place”:"Fort Lauderdale, FL”,”author”:[{*family”:"De
Schutter”,”given”:"B.”},{*family”:"Vanden Abeele”,’given”:"V."}],"issued”:{"date-parts”:[[“2014”]]}}}],”schema”:"h
ttps://github.com/citation-style-language/schema/raw/master/csl-citation.json”} . In summary, the comparison
revealed how that the gameful instruction did not lead to expected higher levels of intrinsic motivation or engagement
in comparison to the traditional course design. Instead, the non-gameful course scored significantly higher on
intrinsic motivation (1(16.163) = 2.802, p< .05). However, when controlling for mediating factors (i.e., teacher
effectiveness, classroom atmosphere, clarity of the course, competence development, prior interest, and playing
time), the difference in intrinsic motivation between both courses disappeared (F(0.335,1) = 4.688, p=n.s.). These
results matched the findings of the various qualitative methods of data collection that were used during the project,
as some of the students complained about needing more structure (~ clarity of the course) or about problems that
occurred while trying to work on an assignment with other students (~ class atmosphere).
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Design of the second iteration

For the second iteration, no significant changes have been made to the content or the learning outcomes of the
game design for education course. The gameful aspects of the course did receive a significant update based on
the evaluation of the first iteration.

Reduced course documents

While the majority of students in the course noted that they never had any problem figuring out the rule book, some
students mentioned that it was “too long” or “complicated” for them to figure out. In order to avoid this complaint
for the second iteration, and to simplify the tasks the instructor has to do, the rules of the course’s inner game
were made clearer, less complex and more elegant wherever possible. As a result, the syllabus for the second
iteration was 38% shorter (from 8,623 words to 5,328 words). The biggest reason for the shorter syllabus could be
related to changes that were made to the quests and their evaluation (see below). The rest of the document largely
remained the same. The syllabus also contained some new additions. For example, it now included a planning
that clearly stated when each quest would start and when each quest was due, as some students seemed to have
problem keeping track of everything during the first iteration.

Transparent quest titles

The first change that was made to the quests was the result of a student suggestion. During the focus group
session at the end of the first iteration, a student asked to make the names of the quests more transparent. For
example, the quest that required students to do a playtest session for their educational game design was originally
named “Consult the Oracle”. For the second iteration, the quest was renamed to “Consult the Oracle of Playtests”.
By doing so, the course keeps its fantasy theme, while potentially communicating the content of each quest better
to the students.

More opportunities to fail (or succeed)

While the story quests (i.e., required and unavoidable in-class quests such as the midterm and final project quests)
remained largely the same, the function and structure of the side quests were changed dramatically. The students
could still pick their favorite type of side quest (game design, game analysis, or literature review) and their favorite
medium (i.e., prototype, poster, or video) for a side quest, but they were now able to submit their side quest at five
different times during the semester (as opposed to two times previously). This change allows for students to get a
subpar evaluation or even a ‘wipe’ (i.e., the equivalent of an ‘F’) once and still be able to make up for it at a later
time. To make room for the larger possible amount of side quest, the students were no longer required to write blog
posts. Furthermore, some of the amount of experience points that was associated with the midterm and the final
project was carried over to the side quests.

Unified rubrics

During the first iteration, students could pick one out of 6 possibilities for their side quest: write a literature review
paper on the topic of games and learning, make a video about games and learning, analyze the educational
potential of a game in a paper, analyze a game in a video, write a game design document for an educational
game, or develop a prototype for an educational game. While the students were positive about being able to
pick their preferred type of quest (with an overall score of 5.55 out of 7; see De Schutter & Vanden Abeele,
2014)’publisher-place”."Fort Lauderdale, FL”,”event”:"Foundations of Digital Games 2014",’event-place”:"Fort
Lauderdale, FL”,"author”:[{*family”:"De Schutter”,”given”:"B.”},{*family”:”Vanden Abeele”,"given”:"V.”}],”issued”:{*d
ate-parts”:[[“2014”]]}},”prefix”:"with an overall score of 5.55 out of 7; see “}],”schema”:"https://github.com/citation-
style-language/schema/raw/master/csl-citation.json”} , every option required its own rubric and this led to a lot of

confusion.

For the second iteration, it was decided to expand the range of option to 9 possibilities (i.e., choose between a
poster, video or prototype as the medium, and choose between game analysis, literature review or game design
as the topic). Instead of providing a rubric for each possibility, a unified 4-item rubric was developed that could be
applied to every type of side quest (and even some of the main quests). The new rubric evaluates the following
elements:

[0 Structure is the extent to which a quest utilizes the structural form of the medium correctly; e.g., a text
should be grammatically correct, a video should be edited properly, and a game should have clearly
stated rules.
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[0 Presentation is the extent to which a quest successfully uses audiovisual materials; e.g., a prototype
should use graphics to support its theme, a text should use graphics to clarify its arguments, and a
digital video should use in-game footage.

[0 Source is the extent to which a quest appropriately relates to high-quality sources; i.e., an educational
game design should relate to empirical research in its design decisions, a paper should reference
peer-reviewed research, and a video montage should reference its source materials.

[l Contentis the contribution of the quest to the field; e.g., a video or a poster should provide an insightful
and relevant argumentation, and a game should contain interesting or innovative gameplay.

a
Less emphasis on guilds

The first iteration’s emphasis on teamwork within guilds led to some problems. Some of the students were very
enthusiastic about the course and willing to work hard, while others were not really interested in the topic and
barely put in any effort. As a result, both groups became frustrated with each other which led to problems when
students had to work together. To avoid this in the second iteration, the guilds’ importance was minimalized.
Guilds are now only used for in-class quests such as ambushes (i.e., an in-class quiz game or assignment). In
order to encourage students to work together and help each other, a new quest (hamed “A helpful hand”) was
introduced that rewarded a student who added a significant contribution to completing the quest of one or more
other students.

Clearer communication of expectations

Aside from reducing the importance of the guilds, the second iteration also attempted to improve overall
communication to the students. The first session of the course is therefore now fully devoted to communicating
the rules of the course and to set the expectations. While the first iteration of the course already attempted to do
this, the new version confronts students with some new messages. First, the students were told that this would be
a challenging course that would require 6 hours of time investment outside of class on a weekly basis. Second,
the students were confronted with fictional scenarios resulting in an F, a C and an A. In particular, the students
were made aware that not doing any work prior to the midterm would result in a C or lower at the end of the
semester. The students were also informed how they redeem themselves by doing optional quests to make up for
another class leading to a less than optimal outcome. While these measures might seem harsh, they were deemed
essential as some of the students voiced in their course evaluations that they expected a “casual and easy course
about games” based on the title.

Improved backstory and presentation

While the first iteration of the course contained story and a narrative for the heroes, the majority of preparation time
was invested in the course materials and developing Gradequest. One of the students mentioned during the focus
groups that he loved the fantasy aspects of the course, but that the implementation was just too minimal. Since,
the story elements also received a respectable score in the quantitative survey (with an overall score of 4.52 out of
7; see De Schutter & Vanden Abeele, 2014)"publisher-place”:"Fort Lauderdale, FL”,”event”:”"Foundations of Digital
Games 2014”,”event-place”:"Fort Lauderdale, FL”,”author”:[{*family”:"De Schutter”,”given”:"B.”},{*family”:"Vanden
Abeele”,’given”:"V."}],"issued”:{"date-parts”:[[‘2014”]]}},”prefix":"with an overall score of 4.52 out of 7; see
“11,”schema”:"https://github.com/citation-style-language/schema/raw/master/csl-citation.json”} , it was decided to
invest more time into them for the second iteration. In particular, a map was used that was procedurally generated
using the resources available through donjon.bin.sh/fantasy/world, and story elements were added to some of the
lecture slides as well. For example, game scholar and designer Kurt Squire was transformed into a Gandalf-like
figure warning students of upcoming ambushes, BF Skinner was depicted as an old vampire (i.e., Gary Oldman
in Francis Ford Coppola’s 1992 Bram Stoker’s Dracula movie) who manipulates people through behaviorist
techniques, and the first session opened with an edited version of the intro of the 1983 animated Dungeons &
Dragons TV series in which “Venger, Force of Evil” was replaced with the instructor. To add to the fantasy aspect
of the course, all e-mail communication between from instructor to the students was done in-character.

Hall of Legends

During the first iteration, students were given access to the “Hall of Honor” on Gradequest. This is a high score
leaderboard showing the students’ avatars and their level. (For privacy reasons, a student’s name and actual
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experience points were never disclosed with the other students. Furthermore, the levels stopped at an amount of
experience points that was lower than the amount that was needed to get a D-.) The leaderboard was received
well by students (4.78 overall score out of 7; see De Schutter & Vanden Abeele, 2014)”publisher-place”:”Fort
Lauderdale, FL”,”event”:”"Foundations of Digital Games 2014”,”event-place”:"Fort Lauderdale, FL”,”author”:[{*-
family”:"De Schutter”,”given”:”B.”},{*family”:"Vanden Abeele”,”given”:"V.”}],"issued”:{"date-parts”:[[“2014”]]}}, pre-
fix”:"4.78 overall score out of 7; see “}],”schema”:”https://github.com/citation-style-language/schema/raw/master/
csl-citation.json”} and some students specifically pointed out during the focus groups that they felt that it was
motivating. Therefore, the Hall of Honor was expanded upon in the second iteration, by adding the “Hall of
Legends” to it. While the Hall of Honor contained a leaderboard with all current students, the Hall of Legends
contains the top 3 students of a semester who are ranked by their total amount of experience earned during the
semester. Students that manage to get into their top 3 will have their avatars and backstories immortalized for
generations of students to come.

Discussion

The second iteration of the course is still in progress at the time of writing. (The research questions are the same
for the second iteration.) After three weeks of classes, some differences with the previous iteration are noticeable.
The class atmosphere seems to be improved drastically and the students have asked remarkably few questions
about the rules of the course. The students also seem to be more engaged and less distracted. There has not been
one occurrence yet of a student being preoccupied with Facebook or Reddit yet, and students are much more
active in class. There is also a lot more playfulness.

While the first impressions are very positive, the changes that were described in this paper will be evaluated
thoroughly at the end of the semester. In order to do this, the research questions and methods of the first iteration
will be replicated, and expanded upon by also comparing the first and second iteration to each other. Furthermore,
the evaluation will add Small Group Instructional Diagnosis (SGIDs) to its methods, and these will be held by a
third party.

Our experiences with Gradequest so far lead us to believe that three guidelines are essential in designing a
course that aims to engage and motivate students through game design elements. First, the role of the teacher,
the class atmosphere, and the clarity of course documents cannot be overstated. If either one of these elements is
preventing students from being engaged or motivated, then adding game design elements to a course will not help
to achieve this. Second, the course designer should be very careful when implementing game design techniques,
in particular if he or she is a gamer or game designer. It is easy to get carried away and end up designing a course
that requires too much pre-existing knowledge about games. Finally, a course designer should communicate
from day one that gameful instruction is all about challenges and engagement. Students seem to relate gameful
instruction to fun and casual course with little work load, which is often not the best attitude to enter a course with.
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Introduction

More research suggests that easy-to-use game creation software, some of which feature visual programming
environments, could help interest young people in computing while supporting their nascent development of
computational thinking practices (Games, 2008; Kafai et al., 2010; Berland & Lee, 2011).

This paper looks at an afterschool program’s use of a tool called Kodu Game Lab to introduce middle-school
students to basic elements of programming. It investigates the unique design of Kodu’s visual programming
interface, and asks how learners think computationally with unique visual programming representations. To do so,
it analyzes data from a programming challenge presented to middle-school program participants, and argues that
the economy of activity embedded in Kodu'’s interface design shapes and structures participants’ understandings
of basic programming concepts in particular ways.

Theoretical Framework: Computational Thinking & Game Design

Understandings of computational thinking emphasize a person’s ability to abstract problem spaces and use
algorithms to systematically frame solutions — practices fundamental to high-level computer science practice
(Wing, 2008). While the core emphasis in computational thinking is the use of algorithmic procedures to solve
problems, some scholarship places more emphasis on building learners’ competencies with programming
languages (Guzdial, 2008). Aiming to support the development of computational thinking practices among young
people, recent research initiatives have employed game- and animation-creation environments.

These game creation environments, like Scratch (Resnick et al. 2009, Kafai et al., 2010), AgentSheets (Reppenning
& Sumner, 1995), and IPRO (Berland et al., 2013), use intuitive end-user, visual programming languages to support
the development of computational thinking practices. These high-level languages are often integrated within
visually-rich interfaces that attempt to support and scaffold learners’ understanding of programming principles like
conditions, iteration, events and modularization (see Berland et al., 2013).

Kodu Game Lab is one-such game-focused, high-level visual programming environment, which was developed
by Microsoft Research. Kodu distinguishes itself with a unique visual interface (described below), which provides
users with point-and-click tools that afford the fashioning of three-dimensional game levels. These tools allow the
use to place characters and objects in a world, program those characters using conditional logic, and employ a
set of game-focused commands to craft in-world events. Early research suggests Kodu aids in the development of
foundational computational thinking practices (Anton et al., 2012).

Programming interfaces as semiotic-material ‘pillars’ of computational literacy

This study understands programming languages to be a material pillar, to use DiSessa’s (2001) language, of
computational literacy. In framing computational thinking practices as a form of literacy, DiSessa writes that
every type of literacy has three pillars: material, cognitive and social. He further argues for the importance of
representational form in shaping literacy practices and material intelligence. People, in DiSessa’s reckoning, do
not “have ideas and then express them in the medium”; rather, people “have ideas with the medium” (2001, pg.
116).

Scholarship in systemic-functional linguistics on multimodal representations has similarly been concerned with the
interconnectedness between semiotic, cognitive and social elements of the world (Kress & van Leeuwen, 2006;
Lemke, 2009).The way that people recognize, produce and think with images is in part a product of the “design
grammar” visual of representations — the organization of depicted elements into semiotic-cognitive meanings.
What, then, is the design grammar of Kodu Game Lab? And how does it shape the way that users have ideas
with the tool? In what respects does the design of this tool render aspects of computational thinking more or less
“learnable” (see DiSessa, 1977)?
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The ‘Design Grammar’ of Kodu Game Lab

Kodu has two modes, an edit mode in which the player creates the game, and a play mode in which they play the
game they have produced. The edit mode has two types of interfaces: one type concerned with world level design
in which users can place objects and character, shape and design the landscape, and place automated character
paths; and the second focused on object programming in which the character can set the behaviors of an object
(or character). The former set of interfaces is immediately visible to the user in the ‘default’ edit mode, while the
latter must be accessed by right-clicking on an object and selecting ‘program.” Characters and objects are each
individually programmed like agents — they each respond to the world in a different way (see Figure 1).
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Figure 1: Programming a Kodu bot to find and eat apples

Designed originally to be interoperable on personal computers and gaming consoles, Kodu’s programming
interface uses a wheel menu that shows which conditions, actions or modifiers are available to be used. As of July
2013, the number of conditions and actions is large, with over 64 conditions and 111 actions available. At most
twelve programming ‘primitives’ — conditions, actions or modifiers - are available to select on the screen at any
one time, meaning that users have to navigate a multi-level hierarchy of wheel menu interfaces to find a primitive
(see Figure 2).
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Figure 2: The programming interface shows a limited number of primitives at once

Data Sources and Research Context

Data analyzed is drawn from participants’ Kodu files that researchers archived, audiovideo recordings of participants’
activity, and researcher field notes from a nine-week after-school program at a middle school. Between 12-17
participants attending each session, and all participants were asked to commit to missing at most one session.
Each session ran for one hour.

During the fourth week of the program, participants were challenged to solve a problem in the game world: Given
two pieces of virtual land suspended in the air, how could they create a game where a character teleported from
one piece of land to another? (see Figure 3) Participants were put into teams of two, and asked to collaboratively
create a solution inside the Kodu programming interface. Six pairs of participants, eleven males and one female,
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all between the ages of 10 and thirteen who had completed five introductory tutorials on object and character
programming took part in the challenge.
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Figure 3: The solution to the challenge

In the starting condition, the following objects were already present in the virtual spaces: a) two game characters
(called “Kodu bots”), one visible and one marked “creatable” — visible to creators but invisible in play; b) one object
on each platform — a bumper and a rock; and c) a castle that marked the creator’s final goal. Participants were told
that there was no single “action” that would solve the problem, that they would have to be creative, and that they
would need to use a second character present in the file.

The second character, a “Creatable” character, was invisible in game play until instantiated though it was visible
and programmable in Kodu’s edit mode. This challenge, which was a very difficult one for players in their fifth hour
of game play, was a perhaps poorly conceived attempt to help participants understand that Kodu characters were
instances of an object and not permanent figures in a game world as some participants seemed to think.

One correct solution to the problem is to create the illusion of teleportation: when the character hits an object on
the first landform, it plays a vanish sound and becomes invisible. The sound event tells an identical second char-
acter-object to become visible on the second landform, giving the appearance of teleportation.

Methodology: Multimodal Discourse Analysis

This study employs multimodal discourse analysis (Lemke, 2012) to examine the design grammar of participants’
game artifacts relative to the authoring environment, and utilizes D/discourse analysis (Gee & Green, 1998) to ex-
amine how meanings are generated relative to particular contexts of activity (e.g. the visual grammar of the game,
the social system of an afterschool club). This study was conducts as part of a nine-week design-based research
investigation (Collins, 1992). Verbal data is represented using a version of naturalized transcription in order to
provide a verbatim account of talk as social action (Jefferson, 1984).

This paper presents data from a single case study, chosen using “typical text” selection methods. Like other forms
of qualitative inquiry in which external validity is establish socially, through the accumulation and assessment of the
collective body of research, this paper does not purport to demonstrate the external validity of its sample through
its methods (Wodak, 2001). Rather, it adopts utilizes a purposive, convenience sample (Stake, 1995) as a means
of iteratively developing constructs of inquiry relative to game creation, computational thinking and visual interface
design.

Results

All groups failed to solve the difficult, in-game problem of ‘teleporting’ a Kodu bot from one floating island to
another. But the nature of their attempted solutions is significant: Almost all participants’ attempted solutions
employed actions that were visually prominent in the environment’s interfaces. The solution path of Chuck and
Sean, presented below as a case analysis, was in many ways emblematic of participants’ problem-solving activities.

Chuck and Sean’s solutions: Bigger, faster, more explosions

First Solution: Level manipulation. Chuck and Sean initially sought to craft a solution to the programming challenge
posed them that did not employ programming at all. Instead, they attempt to manipulate ‘physical’ properties of
the virtual landscape and the objects within it. The first tried to flood the space with water, presumably so that their
bot character could swim across the space between the floating islands. When their attempt to swim between the
islands failed, they made their character bot bigger, believing that it might aid in the endeavor. These two actions
— flooding with water and increasing character size — require little navigation of interfaces from the default edit
screen. The water tool is immediately visible, requiring one click, and the size increase tool requires two. Neither
requires use of the programming interface.
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Second Solution: Exploding object. In their second set of solution attempts, Chuck and Sean focused on inserting
an object — an exploding mine — into the world that would do the work of transporting their character bot for them.
After placing the mine in the world, they switched to play mode, maneuvered the character-bot into it, and nothing
happened. The two then increased the size of the mine, but then realized that they would have to program the
mine to make it explode:

(0:05:35.2)C: Change size. Bi::ig °mine° (.) Per::fect.

(0:05:40.2)C: Ok so when- ((Opening Programming Screen))
(0:05:41.0)S: when (.) when bump. when [bump.

(0:05:44.5)C: bump]. it will- ((Searching primitive wheel menu))
(0:05:48.1)S: when bump into-

(0:05:48.9)C: it will- (2.0) °it will° (4.6) Oh! ((Searching wheel menu))
(0:06:04.2)C: it will- (3.9) it- (.) it will- ((Searching wheel menu))
(0:06:09.9)C: it will shoot? it will (.4) °shoot°.

(0:06:18.9)C: (hhh) (1.1) °cruise®.

(0:06:23.3)S: Alright? let see what happens?

In overlapping turns of sometimes self-directed talk, Chuck and Sean came to the joint realization that they will
have to program the mine with the condition “WHEN BUMP KODU BOT, THEN [ACTION]” to try out their strategy.
However, they were unsure what the [ACTION] should be.

The two spent almost forty seconds searching the wheeled primitive interface for an action to take. Much of this
time was occupied by overlapping, self-directed talk, with long pauses as they sought to complete the condition-
al-like sentence “when bump into bot, it will explode” while trying to program that very sentence into the interface.
However, they could only find the primitive action “shoot” instead of explode, so they chose to program the mine
to shoot missiles upon colliding with a character bot. When they entered the “play mode”, the mine shot a missile
into their bot upon collision, destroying it.

Third Solution: Launcher Creation. In their third solution attempt, Chuck and Sean tried to create a launcher that
would catapult them between the two pieces of land, a more complicated iteration of their mine gambit. They
conjectured that a large object, programmed to launch character bots on contact, would sling the character with
sufficient velocity to make it to the other piece of land. To test out this theory, Chuck inserted a large castle-tower
on the starting landform, prompting a moderator (M) to ask him what he was doing.

(0:07:05.1)M: Ok so you’re creating a big castle over there?

(0:07:06.5)C: ° >Yeah so we haven't - | haven't - | have an idea for an  action-°
(0:07:09.6)M: What’s your theory?

(0:07:10.8)C: >My theory is (.) the castle’s big enough that we're probably<
(0:07:14.0)C: We're going to put a launcher that will be strong enough tolaunch us
(0:07:16.9)C: Cause that launcher down there is too weak.

(0:07:19.7)M: Oh (.) well that’s a theory

(0:07:21.0)S: >l HAVE- | have [an idea<
(0:07:22.0)C: >°Stop] stop stop°< we already- we already-

(0:07:24.1)S: The size! The size of the launcher.
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Prompted by the moderator, Chuck outlined his theory that it is the size of objects that has to do with how far
they can “launch” — a name of one of a catapult-like Kodu primitive — characters far enough to reach the other
island. Sean, who seemed not to have been listening to Chuck, acted like he had reached the same conclusion
independently.

After their launcher failed to propel their character across the gap, Chuck and Sean then tried launcher-based
solutions that involved increasing the size and speed of their bot, solutions that also failed to accomplish their goal.
Sean then pointed out that their launchers did not actually launching the bot. This observation frustrated both of
them, and led them to abandon trying to formulate their own solutions. Instead they spied on others and mimicked
their attempted solutions, and eventually ‘cheated’ by building a land bridge to between the pieces of land.

Discussion

Research has indicated that game creation tools, like Kodu with accessible and structured visual programming
interfaces can support young people’s development of programming fundamentals and computational thinking
practices. But questions remain about the manner in which these tools carry out this undertaking: How does the
visual design grammar of a tool afford and constrain certain modes of problem-solving practice? What is the rela-
tionship between what is visible in an interface and what is learned?

The three solution paths of Chuck and Sean, which we understand to be typical of those in the club, gradually
began to employ programming primitives that were further from the default edit screen. While their propos  ed
solutions may seem naive, they grew more willing to craft solutions that used programming primitives that were
less perceptible to the new Kodu user that were deeper in the layered menu interface (see Table 1).

Solu- Action Action Type Interface
tion | | { Layer Depth
Number '
1 Character size in- Object/environment 1
crease manipulation
1 Flooding level with Object/environment 1
water manipulation
2 Programming mine | Object condition 2
to shoot missiles programming
3 Programming castle : Object condition 3
to launch characters | programming
3 Increasing the size Object/environment 1
of the castle manipulation

Table 1: Interface Layer Depth of Solution Actions

However, at the same time, the hierarchical and layered nature of the interface may have been an influence on
the willingness of Chuck and Sean to pursue overly-simple solutions. Kodu makes creating game actions easy
because of its extensive primitives, but it may in turn encourage a reliance on using existing primitives instead of
thinking creatively.

Conclusion

The larger question emerging from this study is: What is the nature, to paraphrase DiSessa, of having ideas
and thinking with Kodu and other highly-visual programming environments? This qualitative study suggests that
thinking about computational problems with Kodu Game Lab is bound up with the activity of exploring layered
visual interfaces. Given the very-developed visual interfaces of programming tools like Scratch, AgentSheets and
IPRO, it is also likely true that the understanding and interpreting of interfaces is intertwined with computational
thinking with those tools as well.

While researchers focused on computational literacy have always been concerned with the relationship between
thinking and representation, historically they employed simple textual programming languages, rather than
visual programming interfaces that are complex visual semiotic systems. How then do design grammars of
visual representation and interaction support new modes of computational thinking for learners, while perhaps

80



constraining others? What constellations of semiotic, cognitive and social relationships are engendered by new
ways of representing programming?
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“About as Educational as Minecraft Can Get”:
Youth Framings of Games and Learning in an Affinity Space

Sean C. Duncan, Indiana University
Joey Huang, Indiana University

Introduction

In this study, we addresses the ways that teachers, parents, and youth frame gaming activity in affinity spaces,
focusing in particular on ways the popular game Minecraft are considered by both. As part of a larger study into
how groups of teachers, parents, and youth interact around games in informal, online contexts, we aim to isolate
the ways that language statements within these spaces reflect different goals, expertise, and intent toward games.
If games and learning is to be consequential beyond the classroom, we need to better understand the ways that
individuals with investments in instructional spaces consider and evaluate the potential of games.

This study focuses in particular on learning in terms of the relationships and interactions of teachers and youth
within online learning contexts. As we are interested in investigating the sharing of knowledge and connections
between these groups outside of instructional contexts, we focus on the gaming affinity space (Gee, 2005; Author,
2012b) as an informal situated learning environment, one which allows users to socially negotiate the meaning
of phenomena (Barton & Tusting, 2005). By observing the interactions and communication of participants online,
we examine how the sharing of knowledge and negotiation of terms related to Minecraft reflect different — and
potentially consequential — framings of gaming activity.

Minecraft and Affinity Spaces

The open world game Minecraft (see Duncan, 2011) has become a surprisingly persistent hit with children and
parents alike (Duncan, 2012a). With its relatively peaceful environment, large degree of freedom for the player
to explore, create, and recreate the environment of the game, and multi-platform availability (originally personal
computers, but also iOS devices, Android devices, and the Xbox), the game has been distinctly popular with young
children in recent years. As such, projects such as Minecraft.edu (Levin, 2013) have attempted to leverage the
game toward instructional aims, and the game has featured an intriguing interaction between those who have been
interested in using the game to feach and those who have been drawn to the game to play. In the present paper,
we argue that this interaction can provide us with an interesting window into the ways that instructional framings of
games are more than just the purview of the teacher, and allow us to see how players (youth players, in particular)
can become invested in the design of instructional uses of the game.

Affinity spaces give us a locus for these kinds of analyses, given the wide variety of participants who are drawn to
them, and the range of potentially instructionally oriented discussions that have arisen within them. According to
Gee, affinity spaces are important and understudied sites of situated learning. In these environments, “newbies
and masters and everyone else” can interact with each other via correspondence over a “common endeavor”
(Gee, 2004, p. 85). Also, he claims that the common endeavor of an affinity space provides a sense of unity
through anonymity within affinity spaces, as participants do not have to share social factors such as age, geogra-
phy, or occupation. We were curious as to how interactions changed when participants did share information re-
garding the instructional uses of games, and consequently focused on spaces in which participants self-identified
as teachers, parents, or youth.

For this analysis, we have conducted analyses on textual interactions drawn from “/r/minecraft,” a “subreddit”
found on Reddit.com. Reddit (located at http://reddit.com) operates as an umbrella site for multiple discussion
topics ranging from politics to gaming to pornography. Drawing millions of users from over the world, Reddit hosts
what we argue are actually multiple affinity spaces, each denoted by a different /r/ prefix and addressing topics
of wildly different scale (e.g., from /r/askscience and /r/politics, to /r/lbreakingbad or /r/frugalmalefashion). serving
to curate and host a number of interesting and contentious interlocking discussion spaces (see Bergstrom, 2011;
Massanari, 2013 for recent critiques of Reddit). Given its potential to host discussions of any sort regarding Mine-
craft, as well as allowing participants of many ages to participate, subreddits have been the focus of recent inves-
tigations in digital media and learning (Duncan, Huang, & Georgen, 2014), and as such /r/minecraft was selected
in this study for further analysis.

As part of our ongoing study investigating the interactions of teachers, parents, and youth in gaming-related af-
finity spaces, we focus here on just the feacher-youth interaction around games, elaborating a case study of one
observed thread from /r/minecraft.
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Instruction and /r/minecraft

We sampled a thread from /r/minecraft from August, 2013, entitled “Help. I'm a middle school teacher that wants to
start a Minecraft Club with her students.” At the time of our sampling (in December, 2013), the thread contained a
total of 153 comments, which had been upvoted by Reddit participants 85% times and downvoted 15% of the time,
indicating a moderate degree of interest in the topic within the /r/minecraft community. Of particular interest was
a discussion between the original poster (a self-professed, female teacher) and a respondent (a self-professed
9th- grade student of indeterminate gender). We have pseudonomized both poster names, referring to the teacher
throughout this paper as “literatemuse” and the youth respondent as “doinstuff.”

literatemuse began the thread with the following (edited for length):

I’'m a seventh grade social studies teacher who is currently working throughout the summer (woohoo
summer school!) A few of my students have asked me if I'd be willing to help them establish a
Minecraft Club for the upcoming school year. I'm a little familiar with the program but I'm not sure
how I can incorporate it with education. I've asked the tech coordinator at school but he hasn’t been
much help. | thought I'd ask Reddit for help in setting this up.

A few questions:

-Where can | learn more about Minecraft?

-Can it be used in an educational setting?

-What's the cost to run a program like this for 15 students?

-Is there any way the “world” they create can stay private?

Not sure if this makes sense, but any reasonable suggestions help!
Thanks :)

The thread received many responses, including a rather detailed response by “doinstuff,” presented in in an
excerpted form below:

Hello! I am an incoming 9th grader, so I'll see if | can be of help.

Minecraft in education is normally limited to team-building through construction projects, and used
at an elementary school level. Seeing as you are a social studies teacher, you may see my idea as
fit. If you are teaching the same material as my 7th Grade SS teacher, you may at some point want
to do a social experiment with your students, and Minecraft could pass as a tool for that. But before |
explain the experiment, you will need to know how to set up a server... [doinstuff describes technical
installation issues]

Now for the experiment: Start the server and get all the players online. Then use the /spreadplayers
command to distribute them evenly across a map. Then let the games begin. The students will have
to gather resources to survive, which is normal to Minecraft, but the interaction between the players
becomes a social experiment to see how people would survive in an anarchical society: will they
team up and start towns? Will they fight off eachother till the last man alive is all that is left? Will they
burrow away and avoid all “human” contact? The interactions are all up to the students. After what-
ever period of playing time, | suggest you have a discussion with your students about events and
interactions ingame and the motivations behind them. This may not be as educational as you might
hope, but it is very fun and interesting and about as educational as Minecraft can get.

This whole idea is very similar to a public server i play on called Civcraft (/r/civcraft) that has basi-
cally the same setup and idea but with many modifications and plugins into the game and at a more
intensive level, with cities, alliances, economy, and lots of drama. It is very hard to organize anything
with friends on this server because the beginning spawn is completely random, and your friends on
the server are the first few people you meet. In addition, most people on this server are between the
ages of 14 and 17, but with plenty of young adults up to ages in the low 30s, so the maturity level is
much higher and people often are assholes to each other and language you don’t want 7th graders
hearing is thrown around like nobody’s business...
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While detailed and rather lengthy, this response reflected a degree of involvement from the self-professed 9"
grader that was atypical for the thread, and served as an unusually eager contribution to the teacher’s original
request. We make no claims regarding the typicality of this response, nor do we have concrete evidence that
doinstuff is actually a 9" grader or that literatemuse is a teacher. The post was the only response we could identify
from a self-professed youth Redditor on this particular thread, and we are taking both the teacher and youth self-
identifications at face value for the purposes of this analysis. Regardless, we found many of the forms of speech
and specific instructional contributions of doinstuff in this post to reflect interesting insights into the ways that the
players’ lived experiences with the game (and school) influence instructional recommendations given freely in
affinity spaces.

Discourse Analysis

In order to better understand doinstuff's post, we find ourselves in need of an approach that will allow us to
investigate the specific framings of instruction and gaming that are present in the post. Due to space limitations,
an analysis of just doinstuff’s response will take up the bulk of the remainder of this paper, which we provisionally
analyze using Gee’s (2010) “big-D Discourse analysis” approach. According to Gee, beliefs, social roles, and
cultural commitments can be revealed based on the language moves found in spoken and written text. Utilized
widely in games and learning research (e.g., Steinkuehler’s, 2006, classic, deep Discourse analysis of an eight-
word utterance drawn from the game Lineage), Discourse analyses provide a window into meaning-making
within gaming communities. In particular, they help to illustrate the ways that meanings of games and learning
are negotiated and contested through a “deep read” of gaming-related text. We thus apply a Discourse analytic
approach to the doinstuff post, as a method intended to draw out the engaged youth perspective on games and
instruction in this context, as well as to highlight the ways in which the framing of the activity by the youth participant
in the affinity space reflects perspectives on gaming and on students’ roles in game-based learning environments.

We broke parts of doinstuff’s post into stanza form, first isolated by utterance per line. Our intent was to isolate pat-
terns and shifts in the use of his or her language throughout the excerpt, as a means of identifying how language
marks shifts in conceptions of Minecract. doinstuff’'s “experiment” paragraph was of most interest — and most
clearly a prescription for a specific form of instructional experience based around Minecraft — and so we present
it here, broken into four thematic stanzas, presented below:

Stanza 1: Setup

line 1 - Now for the experiment:

line 2 - Start the server

line 3 - and get all the players online.

line 4 - Then use the /spreadplayers command
line 5 - to distribute them evenly across a map.
line 6 - Then let the games begin.

Stanza 2: Social Experiment

line 1 - The students will have to

line 2 - gather resources to survive,

line 3 - which is normal to Minecraft,

line 4 - but the interaction between the players
line 5 - becomes a social experiment

line 6 - to see how people would survive

line 7 - in an anarchical society:
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Stanza 3: Research Questions

line 1 - will they team up and start towns?

line 2 - Will they fight off eachother [sic]

line 3 - till the last man alive is all that is left?

line 4 - Will they burrow away

line 5 - and avoid all “human” contact?

line 6 - The interactions are all up to the students.
Stanza 4: Classroom Implications

line 1 - After whatever period of playing time,

line 2 - | suggest you have a discussion

line 3 - with your students

line 4 - about events and interactions ingame [sic]

line 5 - and the motivations behind them.

line 6 - This may not be as educational as you might hope,
line 7 - but it is very fun and interesting

line 8 - and about as educational as Minecraft can get.

First, even before Stanza 1, it becomes clear that doinstuff has a technical understanding of the game (described
in detail in the paragraph deleted for space considerations), which carries through to the theme of Stanza 1, which
we label a Setup stanza. It is interesting that, in Stanza 1, line 1, doinstuff casts this not as “instruction” or even as
a class exercise, but as an experiment, one that could put youth in a role not necessarily as learners or students,
but as participants. For doinstuff, one of the implicit values of using Minecraft in the classroom does not necessarily
appear to be to impart knowledge or practices through the game, but to delimit some form of “experimental” space
in which students can perform (and presumably also be studied).

Also note (in lines 2-5) that the focus is upon technical positioning, using at least three levels of technical knowledge
about the game — (1) “starting the server” (line 2), requiring knowledge of installing and running the software the
creates a Minecraft server; (2) “getting players online,” involving managing not just the server, but each student’s
client software (line 3); and (3) then using “/spreadplayers” within Minecraft itself, in order to arrange students’s
in-game avatars in ways that would be efficacious for doinstuff’s scenario (lines 4-5). doinstuff very quickly runs
through several levels of technical requirement that may be rudimentary for a player who has been involved with
Minecraft servers in the past, but is perhaps a bit presumptuous regarding levels of technical expertise that a
typical teacher may have.

In Stanza 2, the tone of doinstuff’s discussion shifts away from setting up the game and experience, and toward
describing a “social experiment” that provides the core of doinstuff’'s suggestions to the original poster. In Stanza 2,
line 1, it's interesting that doinstuff originally frames the “experiment” in terms of what the students in the classroom
will do, then switches to a framing of “players” (line 4) and with implications of what will be learned about “people”
(line 6). The free-form “social experiment” proposed by doinstuff amounts to an interesting negotiation between
these three plural nouns — it is at once clearly intended to be an instructional experience of some kind (hence
Stanzas 1 and 4), while also valuing that it leverages something “natural” about play in Minecraft, with the intent
to discover something about how people interact, in general. And, perhaps because of this valuing of play as
modeling some element of an “anarchical society” (line 7), doinstuff's framing of the experience is as a “social
experiment” (line 5) that will yield knowledge about their “interaction” (line 4), rather than about the imparting of
knowledge to the students.

In Stanza 3, this “social experiment” takes on an even more directly scientific framing, with a number of overt
“research questions” proposed. For each of the three distinct questions proposed (line 1, lines 2-3, and lines 3-4),
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the questions are not “how do students learn X?” but “what will happen when players are put into this situation?”
doinstuff implicitly views Minecraft play as, essentially, a platform to simulate social dynamics, reifying Stanza 2’s
framing of a “social experiment” with questions that are descriptive in nature, and provide the potential of using the
game to understand human interaction rather than to address an overt curricular need. Ultimately, “interactions
are all up to the students” (line 6), again indicating his or her framing of the experience as “experimental,” but also
notable in that it presents an extraordinarily student-centered approach to game-based learning. For doinstuff,
apparently games such as Minecraft are implicitly useful to educators for what they reveal about how people play
and interact, not for the delivery of content, nor even for their role in promoting more amorphous digital literacy
skills. doinstuff privileges gaming over instruction with Minecraft, and then apparently seeks to find a way to
advocate for taking a genuine gaming experience into a classroom.

In Stanza 4, doinstuff seems to acknowledge that literatemuse’s curricular need should be addressed, and that
a social experiment is probably not what was sought when she started the thread. As a means to instruct in
some fashion, doinstuff suggests a “discussion” (line 2) with students, regarding “events and interactions” (line
4) that occurred within the game environment. doinstuff seems genuinely interested in having the game foster a
discussion of these interactions and having the gameplay serve as a shared experience that can drive a meaningful
classroom discussion relevant to the students (e.g., discussing “motivations”; line 5). But, doinstuff is sanguine in
his or her assessment as to whether or not this kind of experience fits an “educational” framework as much as the
teacher might wish; using Minecraft “may not be as educational as you might hope” (line 4), and this is “about as
educational as Minecraft can get” (line 8).

Let's pause and review those last three lines in Stanza 4, which are remarkable statements in a number of regards.
First, they reflect an assumption (perhaps false) of what the teacher will view as educational experiences — that
a shared experience of a “social experiment” (in doinstuff’'s terms) followed by an in-class discussion is “not as
educational as you might hope” reflects an assumption by doinstuff that for an experience to be “educational,”
something other than discussion of a play experience must be at the center. It is unclear if doinstuff’'s assumption
is that an “educational” experience is related to the delivery of academic content in some form, or is related more
strongly to the forms of knowledge and practice captured on standardized test, or reflects some other assumption
about instruction with games. Regardless, doinstuff implies that freeform play followed by discussion may not be
seen educational to a teacher, and as a consequence this statement reflects a telling bias regarding the forms of
instruction he or she expects within a school-based setting.

But also, doinstuff implies limits to the very applicability of Minecraft to a school setting. While doinstuff’'s elaborate
and detailed post seems to indicate that he or she is excited at the prospect of aiding a teacher in this enterprise,
“about as educational as Minecraft can get” shows that he or she believe that there are limits to using Minecraft
in classrooms, or at the very least, limits to the particular conception of “Minecraft’ that he or she values. What is
“Minecraft’ for doinstuff suddenly comes into question — clearly, doinstuff acknowledges that people use Minecraft
in classes. Is doinstuff indicating that what counts as “Minecraft’ for him or her is different than for a typical teach-
er? That the valuable experience that is “Minecraft’ play is not necessarily the same thing as the digital artifact
“Minecraft’?

We argue that doinstuff’s conception of “Minecraff’” must be much closer to the naturalistic forms of play with the
game (based on his or her “social experiment”) than it is to many adult Minecraft-in-schools advocates (such as
Levin, 2013; e.g., conducting experiments in Minecraft or using Minecraft.edu modifications to apply to instructional
units). doinstuff consistently privileges naturalistic forms of play in his or her brief post; the “social experiment”
framing of the activity around the game involves only minimal intervention by a teacher during its conduct, and the
instructional locus of the experience seems to come only afterwards, where the teacher helps to unpack it with
students. For doinstuff, Minecraft is an open-ended environment for players to interact in, first and foremost, and
therefore one can only incorporate such spaces into instructional contexts so much and in limited ways, without
somehow violating why Minecraft is. The phrase “about as educational as Minecraft can get” refers to “Minecraft’
not as the digital game itself, but as the concomitant forms of play that are fostered by the digital game.

Finally, though not part of the formal Discourse analysis presented here (due to space limitations), please note the
final full paragraph of doinstuff’s original post, listed above. Within it, doinstuff declares that his or her “whole idea
is very similar to a public server i play on called Civcraft (/r/civcraft).” This supports the interpretation that doinstuff
is not only suggesting an instructional use of Minecraft that matches informal play with the game, but that it is
reminiscent of a specific server’s form of play. The informal-yet-formal approach to school instruction proposed by
doinstuff is interestingly mirrored by a similar formal-yet-informal approach to Minecraft; Civcraft's subreddit (linked
to by doinstuff in the post) indicates that there are social structures that support social organization even in these
“informal” forms of play. Civcraft represents a form of socially-organized play “in the wild” (Hutchins, 1995), and as
such, we can intuit that doinstuff may view preferred forms of play and instruction as being those inspired by the

86



activities in existing online communities.

Discussion and Future Work

This brief analysis highlights several provocative insights that can further help us to understand (1) the instructional
assumptions that some youth bring to the application of games in the classroom; (2) the forms that authentic game-
based instruction take to some youth; and (3) the limits to game-based learning with games such as Minecraft. We
will unpack each of these in turn, and then discuss future directions for this work.

First, doinstuff's assumptions about what are expected uses of games in classrooms and what are not reflects an
experience with schooling that begs further empirical study. While the freeform “experiment” proposed by doinstuff
is one that appears to have been inspired by experiences with Civcraft and previous instructional experiences, do-
instuff seems (reasonably) wary that a teacher he or she encounters in an online affinity space will be immediately
receptive to such an approach. That is, doinstuff operates initially out of caution — even in an anonymous, online
discussion space — given, perhaps, his or her age and the presumed power differential between a 9" grader and
a teacher. Or, perhaps, this simply reflects that, for doinstuff, the kind of proposal he or she is making regarding
using Minecraft for a “social experiment” might be seen as too alien to a teacher not already versed in the game.
While there is a consequential power differential between a youth and a teacher that may have affected this dis-
cussion, one could view doinstuff's statements as indicating acknowledgment that many teachers are tech-averse
and unfamiliar with informal uses of games. The role of schooling and the instructional biases of teachers rears its
head here as a feared impediment that doinstuff feels the need to account for and to acknowledge.

Additionally, the openness of the “social experiment” proposed by doinstuff is interesting. For many in the games
and learning community, the utility of games for learning are often in the ways that games can serve as “educational
technologies” and be connected to concrete learning goals. For doinstuff, a self-professed 9" grader, this seems
to be of little interest. Rather than utilizing Minecraft to deliver academic content, Minecraft seems to serve as a
“platform” (Author, 2012) that would allow a “social experiment” to occur. In other words, Minecraft may have its
educational uses, but they seem to be as substrates upon which other experiences can be layered. For doinstuff,
these other experiences are less about instruction and more about experimentation — using the game to provide
a learning experience rooted in play and questions about behavior (Stanza 3, above).

To reiterate: doinstuff seems to mean something very different by “Minecraft’ than literatemuse means, and that we
as a games and learning research community often mean. doinstuff delimits discussion of the technical aspects
of setting up the game, never referring to Minecraft in what we’ve broken off as Stanza 1. In subsequent Stanzas,
the meaning of the term “Minecraft’ reflects a perspective focused almost entirely upon the game as a means of
fostering freeform play, and as a platform that will allow for social experiments to take place that can serve as
the basis for inquiry into human interaction (Stanza 3’s “research questions”). For doinstuff, Minecraft is not an
“educational technology” by any means, but is a game, one that fosters its own unique forms of play and can reveal
something about human activity, but is not a tool with which to deliver educational content.

Finally, doinstuff’'s post seems to indicate a perspective in which there are limits to game-based learning using
games such as Minecraft. He or she states that the “social experiment” approach is “about as educational as
Minecraft can get,” again reflecting that his or her conception of Minecraft is predicated in some way on freeform
play and social interaction. This clashes distinctly with many forms of advocated Minecraft play in formal and
informal instructional contexts — Minecraft.edu’s approach to layering instructional tools into the game through
server modifications reflects a common intent to take the game and reshape it to fit within an instructional space.
If one conceives of the game as the digital tool, this seems reasonable and feasible; for doinstuff, since the
conception of “Minecraft’ is about the forms of play fostered by the game, there are limits to this approach.

As we further develop this line of research, we wish to balance Discourse analyses such as these with “deep
reads” of teacher posts in online affinity spaces, perspectives from the parents of Minecraft-engaged youth, and
then the interactions between all three of these perspectives. Only so much can be gleaned through a view of
online affinity space text, of course, but these do give an interesting look at “in the wild” conceptions of games,
instruction, and the relationship between them that may be difficult to glean from other sources. While we aim to
supplement these analyses with further interviews in the future, we note that the online affinity space presents
as close as we have to understanding the conceptions of games and learning of children outside of interview
contexts, in which interviewer, parental, and teacher influence may yield very different results. In an interest-driven,
open space such as /r/minecraft, no one (apparently) is forcing doinstuff to share his or her thoughts on Minecratft,
and we should acknowledge these volunteered opinions as a piece of the larger puzzle of understanding youth
conceptions of games and learning.
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And, while a Discourse analysis of a single post may have limited utility in terms of describing generalizable
insights regarding attitudes of players, youth, and teachers toward instruction with Minecraft, it also serves a
generative role in terms of defining questions to investigate for future analyses. One final insight that we found
most provocative in doinstuff's proposal regarded not just the meaning of the word “Minecraft,” but the particular
path that he or she took in his or her brief proposal. We glossed this path in the Discourse analysis as four stages:

Setup — Social Experiment — Research Questions — Classroom Implications.

In future work, we wish to explore these potential stages, and investigate if there are generalizable patterns here
in the ways that youth discuss potential instructional approaches with games and learning. Do youth focus on the
technological impediments first? Do they frame the instructional activity before they frame the questions that will be
yielded by the activity? Do they have common approaches to addressing classroom instruction with games? As we
further refine and develop game-based learning, we find ourselves returning again and again to our conception of
“games.” doinstuff’'s argument reflects that there is still much work to be done in understanding youth conceptions
of both games and instruction, but also there is much reflection to be done by games and learning scholars and
practitioners to uncover the hidden assumptions about games that may be guiding the field.
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In a democracy, overcoming societal challenges such as climate change, hyper-inequality and education requires
an alert and knowledgeable citizenry. Researchers, educators and practitioners have recognized the need for a
new civics that provides citizens with the abilities to effectively participate in the democratic process (CIRCLE
2003) and for learning technologies that help them become civic innovators. One ability citizens must develop to
become effective participants is political perspective taking, that is, the ability to reason about the ideological val-
ues of others and themselves (Fitzpatrick, Hope, Barahumi, Krupnikov & Easterday, 2012). How might educational
games help students learn such a complex and ill-defined skill?

Background

Games for civics. Games have great potential to promote civic learning, but it is unclear whether they can promote
the complex abilities needed for civic participation. Recent reviews of educational games conclude that games can
promote learning but also that high-quality evidence on games is scarce (Connolly, Boyle, MacArthur, Hainey, &
Boyle, 2012; Federation of American Scientists 2006; Honey & Hilton, 2011; Tobias & Fletcher, 2011; Young et al.,
2012). Furthermore there is relatively little research on games for civics. iCivics (2011), a non-profit organization
founded by Justice Sandra Day O’Connor, has created nearly a score of civics games, but work presented at
GLS questions whether learners can apply what they learn from the games to outside political realities (Stoddard,
Banks, & Nemacheck, 2013). Raphael, Bachen, Lynn, Baldwin-Philippi and McKee (2010) argue that civic games
should connect: content to gameplay, individual action to social structure, and ethics to expediency. There are
examples of civic games that increase understanding of a citizen’s role in addressing societal challenges (Chee,
Mehrotra, & Liu, 2013), but for now, games for civics remains a largely unexplored territory.

lll-defined domains. One of the difficulties of designing games for teaching civic abilities is that we are still trying
to define the new civics (Gould 2011). Easterday (2012) argues that civics incorporates the disciplines of policy
argument, civic journalism and activism. However, disciplines such as policy argument are ill-defined (Rittel &
Webber, 1973; Voss 2005). That is, unlike domains like algebra with correct solutions and clear steps for solving
problems, problems in ill-defined domains: do not have single correct answers, can be framed in different ways,
require argument to justify, and so on. Easterday, Aleven, Scheines & Carver (2009) showed that we can address
this issue of ill-definition in policy argument through a cognitive framework that makes policy argument well-de-
fined enough to teach in games. However, they ignore an important skill: reasoning about political values. For
example, when reasoning about whether to adopt a policy that will increase taxes to provide universal health care,
citizens not only need to know that the proposed intervention will have the desired effects (a causal argument),
they also need to know which outcomes are affected (greater tax burden, greater access to health care) and how
different ideologies value those outcomes.

Political perspective taking. The complexity and diversity of approaches that different disciplines have taken
with respect to understanding political perspective taking presents an additional challenge. Political science has
done a great deal of work on polarization (Layman, Carsey, & Horowitz, 2006; Abramowitz & Saunders, 2008)
although much of this work focuses on distinctions between Democrats and Republicans—parties composed of
heterogeneous, conflicting ideological groups and that do not provide categories with enough nuance for political
perspective taking. Political philosophy has spent thousands of years on questions of ideology and justice, pro-
ducing theories such as Bentham'’s utilitarianism, Novack’s liberty, Kant's categorical imperative, Rawl’s difference
principle, etc. (Sandel 2010). More recent work in moral psychology has explored the social, psychological and
evolutionary basis of our moral intuitions upon which we base our political judgments (Haidt 2012).

Cognitive games. Even if we can define the ill-defined domain of political perspective taking and reconcile the dif-
ferent disciplinary approaches, we must still design a game that provides effective feedback. Situational feedback,
of the type often provided by game environments, is not always sufficient guidance for teaching complex problem
solving (Nathan 1998). At a recent GLS Fireside chat, Denham (2012) proposed that we might be able to increase
the effectiveness of games by combining them with intelligent tutors that provide step-level feedback on each
stage of problem solving (VanLehn 2006), as opposed to feedback only on problem solutions. A recent meta-study
of intelligent tutoring systems shows that they can increase learning nearly as well as individual human-tutors in
well-defined domains (VanLehn 2011). In fact, recent studies on cognitive games (that embed intelligent tutors in
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game environments) show that they improve learning and interest better than games without tutoring (Easterday,
Aleven, Scheines & Carver, 2013; Easterday & Jo, 2011). Of course, using cognitive games assumes that we can
articulate the knowledge and skills for political perspective taking in the first place.

Purpose

The purpose of this design-based research study was to determine how we might design a game for teaching
political perspective taking. Our design argument claims that we can teach political perspective taking to under-
graduates using games that:

(a) define perspective taking as a 5 step process requiring an understanding of moral foundations theory, the
cultural attachments of different ideologies, and common policy interventions;

(b) have fantasy environments where players achieve success through predicting policy positions and that ob-
scure demographic information about characters; and

(c) use embedded intelligent tutoring.

In this paper, we describe the evidence gathered through the design-based research process that led to this ar-
gument. This contributes to research on civic education, games and learning, and moral psychology by providing
a well-defined model of political perspective taking, showing limitations of a traditional game design, and showing
how we can design more sophisticated cognitive games that overcome these limitations.

Phase 1: Assessing political perspective taking

The purpose of the first iteration (described in Fitzpatrick et al. 2012 and summarized here for clarity) was to
evaluate the need for a political perspective taking game by assessing students’ political perspective taking skills.
Survey responses were collected from 187 students enrolled in political science classes at a private Midwestern
university. Students were given 4 different policy interventions (on gun control, immigration, health care, and
national security) like that in Figure 1, and asked how five different political ideologies (Libertarian, Egalitarian,
Utilitarian, Liberation-Theology, Confucianist) would respond, either: support, oppose, it depends, or not sure, and
asked to explain why.

Policy: SB 1234: Health Care Currently 20% of the population does not have secure health care cov-
erage. The government has decided to provide healthcare to all of its citizens. This system is funded
by a progressive tax that runs from 0 to 3%. Households that make over $150,000 per year will pay
3% tax. Households that make less than $150,000 per year will not be taxed

Figure 1: Policy question

On average, students answered 62% (M=12.49, SD=.81) of the questions correctly, showing that there is great
room for improvement even among political science students at an elite university. Not a single participant scored
a 20 out of 20. 5 participants (2% of the sample) scored 90% (18 out of 20 questions).

Libertarianism —-—
Liberation theology —— 3.1
Egalitarianism - 27
Confuscianist -
Utilitarianism —— 23
2.0
0 4

Mean # Carrect Answers

Figure 2: Some ideologies, like Libertarianism, were easier to reason about than others, like
Utilitarianism.

Figure 2 shows the average number of correct answers for each ideology. An ANOVA of the differences between
the scores on each ideology found that some ideologies were significantly easier to reason about F(4,930) = 34.91,
p < .0001. Tukey post-hoc comparisons showed that the easiest ideology to reason about was: (a) libertarianism
(M =3.05, SD = .98); followed by (b) liberation theology (M = 2.74, SD = .86); then (c) Confucianism (M = 2.34, SD
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= .95) and egalitarianism (M = 2.34, SD = 1.00); and finally (4) utilitarianism (M = 1.99, SD = .94). For each pair-
wise comparison except Egalitarianism and Confucianism, p<.002; and for the Egalitarianism and Confucianism,
p=1.0.

Phase 2: Field test of the Perspective Detective game

Given the results of phase 1, the purpose of phase 2 was to explore the feasibility of a game for teaching political
perspective taking. The challenge is to design a fantasy environment where the learning task is tightly integrated
with gameplay. Researchers have found that fantasy environments (Cordova & Lepper, 1996; Schell 2008)
and integration (Habgood & Ainsworth, 2011) can increase learning. For civics games in particular, researchers
speculate that connecting content to gameplay, action to social structure and ethics to expediency should also
increase learning (Raphael et al., 2010). Other researchers have shown that interactively contrasting viewpoints
improves moral reasoning (Cavalier & Weber, 2002).

[ respectfully disagree with your = — Viowermaings %,
position. iy 20% e
i Mo hoates o o ns.
o Tom 310 . Housanons batmara over S150 "

I'min favor of this policy because it

maximizes healthcare gains without
too high of a cost.

Unizah the Utiitarian
CONTINUE
TO PANEL

Figure 3: Screenshots from the digital prototype of Perspective Detective

Perspective Detective.

In Perspective Detective (Figure 3) players assume the role of a political talk-show host assistant whose task is to
construct the most contentious debate panel possible in order to increase the show’s ratings. The game begins by
introducing 5 ideological partisans including: Calvin the Communitarian, Lilly Liberty, Unizah the Utilitarian, Sammy
the Socialist and Eva the Egalitarian. The player chooses one character to be the show’s “star.” During each policy
debate the player must: play the political perspective of the star character and choose the 1-4 partisans that are

most likely to disagree with the star.

At the beginning of each round, the player must decide whether the star supports or opposes a particular policy
(Figure 1). After the player chooses the star’s position, the game explains the star’s position in more detail. If
correct, the player’s score increases. If incorrect, the player must choose again (to ensure understanding of the
star’s viewpoint).

Next, the player must choose all members who will disagree with the star. In each round, the player is given the
opportunity to use a hint by clicking on any of the members to hear his/her stance on the policy. The player can
also ask each partisan to describe their ideology at any time and see the partisans’ positions that were already
described in the same round. After choosing the panel, the player watches as the animated ratings of the show go
up or down (depending on whether the player chose the correct opponents) and hears the stances of one of the
opponents. If the player is correct, his score increases and moves on to the next round. If the player is incorrect, his
score decreases and he must attempt to choose the correct panel again. If the player repeatedly fails to construct
the best panel after hearing all the opponents’ viewpoints on the policy, his score decreases and he is shown the
opponents he should have chosen. The player can optionally hear the stances of all members before moving to
the next round.

The game has 4 rounds with policies on healthcare, national security, immigration and gun control. The player’s
total score determines whether he will keep his job, be fired, or promoted. By the end of the game the character
would have taken on the perspective of their chosen star for all four rounds as well as learned about the viewpoints
of the other character’s ideologies from hearing their stances on the various policies. Perspective Detective was
designed through many rounds of user-testing in which we iteratively refined the fantasy environment, character
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personas, information availability, incentives, feedback, etc.

Method
To test the effectiveness and desirability of the game, we conducted a field test with the following:

e Setting/Participants. Students enrolled in an Introduction to Social Policy course at a private Midwestern
university were given the option to complete an essay or participate in the study. All 19 students elected to
participate in the study and 14 completed the study.

e Research design. We assessed the learning effectiveness of the game using a single-group field-test with
pre- and post-assessments.

e Procedure. Participants were given 2 days to complete the pre-survey, 2 days to play the game at least once
and 2 days to complete the post-survey.

e Data collection & analysis. The pre- and post-assessment included 20 questions in which learners
determined how each of the 5 ideologies responds to 4 policies. Data were analyzed with a paired t-test. We
also solicited positive and negative feedback on the game and logged times played.

Results

Learning. The group mean for content knowledge survey scores decreased from 14.57 (1.74 S.D.; 73% correct)
in the pre-survey to 13.71 (1.59 S.D.; 69% correct) in the post-survey but was not statistically significant; t(26) =
1.36, p = 0.184. These results suggest no learning gains from playing the game.

User-experience. Three of the 14 participants reported playing the game twice although not required to, indicat-
ing a strong interest in the game. The average game score was 7/20 points, suggesting that the game was diffi-
cult. Participants reported enjoying the game and liking: the “proposed bills,” the “different characters,” the core
mechanic of the game: “choosing oppositions,” and the “feedback given on each move.” Some thought the game
was “easy to understand and play,” while others said that “it was too complicated,” and “l was a little confused as to
what | was supposed to do.” The most frequent criticism was the need for additional feedback and practice: “I think
the game could be longer,” “I did not like that the people did not explain/give more details of their position if you
got it right,” “there was no feedback other than yes or no and you had to keep guessing combinations without that
feedback,” and “the characters’ positions are very vague, it would have been nice to include examples of policies
they would support.”

Phase 3: Design of Political Agenda, a cognitive game with intelligent tutoring

Perspective Detective’s fantasy environment seemed to engage students in political perspective taking but did not
promote learning. We therefore designed a second version of the game, Political Agenda and altered our design
argument in 3 ways: (a) the fantasy environment uses non-human characters to avoid interference from players’
stereotypes; (b) the game teaches reasoning strategies based on the more intuitive Moral Foundations Theory;
and (c) an intelligent tutor provides more in-depth step-level feedback.

NATIONAL SECURITY

In an effort to increase security measures after a recent bombing, all public places and all neighborhood streets will

be equally subjected to have surveillance cameras that transmit streaming video data to police departments. H ] ‘

Moreover, all internet usage will be monitored. :\'IO’ Ilberta”?]ns a|r|e mOrle COnCefEed with :
Opinion polls confirm that 75% of the population is more worried about the need for security than about the Iberty* not that a people are taken care of —

infringement of privacy that this policy may produce. that's a decision for individual charity.

Itis projected that these cameras will decrease crime in all neighborhoods.

’\1 i, ! N2 T, AN

Lo /a(*)

LIBERTARIAN

B CARE [1 LOYALTY
WLIBERTY  [1 AUTHORITY
p—— [CIFAIRNESS L1 PURITY

Figure 4: Political Agenda
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Change 1: Fantasy environment. In early user-testing, participants indicated that their perspective taking was
influenced by the character’s appearance: “/ viewed the younger looking characters as more liberal, and the older
looking ones as more conservative.” So in Political Agenda (the successor to Perspective Detective), learners
continue to play the role of a political talk-show host assistant but the partisan avatars consist of animals in suits
(Figure 4). Players find these characters humorous and, more importantly, they do not evoke the stereotypes that
interfered with learning perspective taking seen in Perspective Detective.

Change 2: Moral foundations theory. Political Agenda teaches student to use an elaborated version of Moral
Foundations Theory (MFT, Haidt 2012) rather than political philosophical concepts to analyze political values.
MFT describes 6 moral intuitions (caring for the weak, liberty from oppression, fairness or proportionality in treat-
ment, respect for authority, loyalty to the group, and purity of sacred entities). All individuals use all foundations
when making moral judgments, but particular ideologies rely more heavily on particular foundations (e.g., liberals
emphasize care, libertarians liberty, etc.). MFT provides a bridge from intuition to political perspective taking by
making the common ground between ideologies explicit and showing how ideological differences are a result of
emphasis, rather than a result of avarice, ignorance or cynicism. Furthermore, MFT is based on everyday psy-
chological intuitions, so it provides a grammar for analyzing political perspectives that is easier to learn than the
constructs of political philosophy. Unfortunately, MFT does not fully define political perspective taking because it
does not define the cultural objects of our moral intuitions. For example, both liberals and libertarians care about
liberty, but libertarians worry more about liberty from government, whereas liberals worry more about liberty from
concentrated economic power. So political perspective taking requires understanding: (a) MFT, (b) the cultural
objects of ideologies, and (c) how intuitions support/oppose policy interventions and outcomes.

Change 3: Intelligent tutoring. The feedback in Perspective Detective was insufficient—learners did not always
understand why the character did not take the predicted position even given repeated explanations of characters’
positions. Embedded intelligent tutors that provide step-level feedback in games can increase learning (Easterday
et al. 2013; Easterday & Jo, 2011), but only if the steps can be well defined. We argue that basic political per-
spective taking can be broken down into 5 types of questions that rely on knowledge of the MFT of each ideology,
cultural attachments, and policy. We have implemented this reasoning strategy in Political Agenda. Figure 5 de-
scribes how these questions are asked when tutoring the player on the libertarian character’s position on health
care policy (Figure 1).

1. Which moral values do libertarians care about most?
Options: Care / Liberty (correct) / Fairness / Loyalty / Authority / Sanctity
Feedback to “care”. No—libertarians care more about liberty, not that all people are taken care of.
Which moral values does this ideology also care about? (Not asked for the libertarian character)
What do libertarians want freedom from? (Other ideologies, could also be asked about authority and sanc-
tity in this step)
Options: government (correct) / corporations
Feedback to “corporations”; No—libertarians care about freedom from government rules. Business leaders
should be free to make their own choices and individuals to enter freely into contracts.
4. Does the value of liberty support this policy? (Asked for each of the characters’ primary values)
Options: Pro / Indifferent / Con (correct)
Feedback to “pro”. No—this liberty imposes a mandated responsibility (not necessary for upholding security,
rule of law, contracts etc.)
5. Overall do the values support the policy? (This is relevant for ideologies with conflicting values)
Options: Pro (correct) / Indifferent / Con / Conflicted
Feedback to “con”. No—this policy does not increase liberty.

wn

Figure 5: Sample tutoring for libertarian position on health care. Feedback is for incorrect response.

Discussion

In this design research study, we asked: How might we design an educational game that helps students learn
political perspective taking? Phase 1 showed that students find political perspective taking difficult and thus a
learning need worth addressing. Phase 2 shows that we can design engaging game environments for political
perspective taking but that typical game-based approaches to feedback are not sufficient for teaching such a
complex skill. Phase 3 shows that we can define political perspective taking well enough to provide the step-level
feedback shown to promote learning of complex skills.

These findings lead to the design argument that we may be able to teach political perspective taking by using
games that: (a) define perspective taking as a process requiring an understanding of Moral Foundations Theory,
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the cultural objects of different ideologies, and common policy interventions; (b) have fantasy environments that
ask players to predict policy positions and that obstruct stereotypes; and (c) use embedded intelligent tutors. This
work contributes to research on civic education, games and learning, and moral psychology by providing a well-
defined model of political perspective taking; showing limitations of a traditional game design; and showing how we
can design more sophisticated cognitive games that overcome these limitations. While there is still much work to
do, this study brings us closer to our goal of designing games that teach political perspective taking, a necessary
skill for an alert and knowledgeable citizenry.
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Finding the Journal of Odysseus: Making and Using Pervasive Games
in the Classroom

John Fallon, Fairfield Country Day School

What is a Pervasive Game? And Why Should | Care?

A “pervasive game” is a game that exists across multiple mediums including the physical environment around the
player. This genre of game is closely related to “alternate reality games” (ARGs) and is usually understood to only
deviate from ARGs in that ARGs exist only within digital media; however, both utilize a core narrative that usually
places the player in the explicit or implicit role of an investigator, who uncovers the narrative and subsequent
content as they solve puzzles to bring the game to its conclusion. In addition, the narrative is often “archaeological”
in nature: the story develops through “found documents” and media that the player discovers either directly or
indirectly as they solve the game’s puzzles.

Pervasive games are a natural game “platform” to use in a classroom. Pervasive games do not require a pre-existing
graphical engine, like a video game, nor do they require a static physical space and equipment, like a tabletop
game. Pervasive games can be the best of both the digital and physical worlds. Even better for the classroom:
they can be designed by you to fit nearly any lesson, unit, curriculum, or student need. It's an educational reality
that sometimes pre-existing games can be very exciting square pegs for the round holes of classroom demands.
The custom and modular nature of pervasive games, combined with their relative ease of content creation, allows
educators to design fun, engaging games that can directly support their unique curricular goals and learning
outcomes. This paper will explain some of the basic elements of the pervasive ARG, demonstrate how educators
can construct some of the major mechanisms, and illustrate how ARGs are a dynamic toolset for any classroom.

Dungeons & Dragons & Classrooms

| became an educator because over the years | had several excellent teachers who showed me that learning is not
just medicine one has to swallow painfully and benefit from, but a joyful, powerful experience that one can - and
should - guide your life with. If as a student | had a few lessons every year that | really enjoyed doing, surely | could,
over time, design an entire year long curriculum that captures that joy from beginning to end. This was my starting
point. As a lifelong gamer, | long ago recognized how much intellectual prowess, resilience, and focus games can
demand from their players. Games clearly seemed like the vehicle to combine both experiences.

Like many teachers, | can get frustrated by the lack of engagement in many students and see it as a primary
responsibility to design my lessons to be as impactful as possible. Some of this is a natural characteristic of
adolescence, but much of it is a result of the antiquated way schools and curriculums are still structured. Perhaps
ironically, games are an ancient way of overcoming this apparently modern problem. We are hardwired to learn by
playing: we learn to game and we game to learn.

| knew games had potential because | had a few teachers of my own who used games in their classrooms to
great success. My 9th grade English teacher (who inspired me to become an educator) used his love of role
playing games like Dungeons & Dragons to help us dive deeper into our reading of Homer’s lliad. He assigned
every student a character and laid out the rules for what was essentially a collaborative creative writing exercise.
By reading deeply into The lliad, including chapters we skipped as a class and outside mythological sources,
you could acquire information about your character - be it a legendary weapon, ability, ally, etc - and you could
use that source to write your own version of the Trojan War, one week at a time. It was instantly one of the most
enjoyable classroom experiences | ever had despite its relatively simple design. That unit rattled around the back
of my mind during my first few years of teaching, but it wasn’t until | played Funcom’s Massively Multiplayer Online
Role Playing Game (MMORPG) The Secret World (2012) that | was able to take this vague impulse for classroom
gaming into a real executable unit. The Secret World places thousands of players in a shared online world where
they, as agents of clandestine organizations (e.g. The llluminati or The Templars), interact in a game universe full
of supernatural dangers and conspiracy theories come to life.

What attracted me to the The Secret World was what they call “Investigation Missions”. | read an early review that
lauded them as deep and interesting puzzle solving experiences, a large departure from the usual fare in MMORPGs
which are infamous for including dull, repetitive tasks whose completion is often referred to as “grinding”, since
they are necessary for progression but are generally considered boring on their own. The Investigation Missions
in The Secret World required the player to not only use the information and events contained within the game
but, primarily, the built-in Google browser to search the Internet for the relevant information and clues to solve
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the puzzle. A few hours into the game | realized what they had done was include ARG style puzzles and weaved
them into the virtual landscape of their game. It all hit me at once: the portability of cross-media ARG puzzles,
the dynamic nature of using real world information in a fictional game world, and the ancient Siren song of puzzle
solving. | realized | was spending hours researching arcane topics, decoding, and sweating over riddles just to play
a game. | also realized that the game engine itself was not integral to the experience...| could make these puzzles!
Immediately, Dolus, the game about the crafty thief who has stolen the journal of Odysseus, was born.

Begin at the beginning...

The most intimidating factor to creating a pervasive game is that you are immediately confronted with a fire hose
of choices. However, that is also the game’s greatest strength, as you have a nearly unlimited palette of tools to
create your puzzles, very few of which require any type of expert design knowledge. The first piece of advice for
puzzle creation is: steal! Start paying attention to puzzles and problem solving in your favorite games, movies,
books, and TV shows (the mystery genre is particularly ripe for the picking). Ask yourself, “could this puzzle solving
experience exist on its own or in another format?” Any challenge or puzzle that connects to your lesson outcomes
or the skills you want your students to focus on can potentially be used. Using the scaffold of pre-existing puzzles
will not only help you get started, but will help you branch out and create your own once you see how they tend to
work. | like to think chronologically, so | started at the first puzzle for Dolus and worked from there.

The first puzzle in any pervasive ARG is what is referred to as “The Rabbit Hole”. Like Alice in Wonderland, this is
the first step into the fictional universe of the game. Most pervasive and ARGs operate under the ethos that “This
Is Not a Game”: part of the fun of ARGs is pretending that the player has accidentally stumbled onto a hidden re-
ality heretofore unknown to them; the multimedia element of the game synergizes perfectly with this: suddenly the
game world is everywhere, if one looks hard enough. The Rabbit Hole is the door into the ARG universe and the
introduction to the game itself. A common way to create this “rabbit hole” is to use a popular mechanism of ARGs:
the found document; for Dolus, that would be a fictional article purportedly from the BBC. | decided that a fake
news article would be a great way to put the game at their fingertips and a perfect introduction into the “This Is Not
a Game” mindset. | found Pages by Apple to be a great resource for document creation since | lacked experience
in Photoshop or other professional level design programs. To create it, | went to the BBC World News site and by
using screenshots, simply copy and pasted the different web page elements onto a blank page in the same style.
| then formatted the article text to match the style on the original page. For simplicity’s sake, | opted to make the
document a PDF since | did not have immediate knowledge to plausibly render the article as a functional web
page. In the end, the restraints ended up helping and | framed the Rabbit Hole narrative as a “cool article | found
but seems to have disappeared from the BBC site (weird, huh?).” Once that document is sent, the game begins.

Early on | decided that the core narrative of the game would be relatively simple but hopefully engaging: a priceless
document, the “journal of Odysseus” is stolen by a mysterious thief and he is challenging the students, a la The
Riddler, to solve his puzzles in order to get them back. The BBC article is written as authentically as possible but
does immediately drop some clues that Something Is Strange: the befuddled archaeologist is Dr Henry Jones
Il (Indiana Jones), for example. The inclusion of the text of a mysterious riddle begins the hunt and the riddle is
worded to explicitly reference an element of my school’s culture in order to draw their attention.

Compared to the types of ARGs found in the wild, Dolus was designed to deploy comparatively larger “sign posts”,
if you will, especially in the early game since this is a genre of game that few, if any, of the students were familiar
with. Even then, some students needed a rather significant nudge to read closer and realize there was a riddle to
be solved. The riddle eventually leads to a fake, but functional, school email address (dolus@fairfieldcountryday.
org) that was set up with the help of the IT department. Once that email is contacted, the student is immediately
sent a “welcome video” which sets up the antagonist, lays out the basic “plot” and some more narrative flavor,
and offers the next puzzle. This was relatively easy to make as well. Armed with a laptop, a script, iMovie, and a
quick tutorial on how to use the free program Audacity to scramble my voice, | laid down an audio track of Dolus
introducing himself. In addition the audio track, | inserted a few relevant images into iMovie and uploaded it to a
private channel on Youtube, under an account made specifically for this game.

While the email address helps add to the pervasiveness of the game, it did become a bit clunky since it required
a response to each puzzle solving attempt and to forward each subsequent game element, one by one. Use of
password protected videos and documents should help streamline the game more in future iterations.

Ignore the Man Behind the Curtain

Given the nature of the narrative, | decided it would be best to follow the traditional role of ARG facilitators: the
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“Puppet Master”. Being the “man behind the curtain” augments the Not a Game element and forces the players to
engage directly with the game in order to progress and gain information. In traditional Internet based ARGs, this is
much easier. You simply remain hidden and do not directly contact any game player, only communicating through
the “official” game elements and puzzles. In a pervasive game like this one it's not as simple. | chose to remain Mr
Fallon, Mild Mannered English Teacher, whenever possible and to claim ignorance of the mysterious Dolus and
other game elements swarming around me. In many ways this worked, my students loved the wink-wink-nudge-
nudge act and it helped channel them into the game elements instead of trying to short circuit the puzzles to get
the answers from me. However, that did create some issues when students became authentically stuck. It is com-
pletely legitimate, particularly if you have a dramatic spirit, to put yourself into a character and facilitate the game
not only through the explicit game elements, but yourself as well. However, the “invisible” Puppet Master role is
perhaps easier to manage, but it all depends on your goals and narrative!

Curiouser and Curiouser: Making Puzzles

The heart of any pervasive ARG is going to be the puzzles themselves. This is the most daunting element to those
who want to do an ARG for the first time. The customized element of ARGs also makes it difficult, but not impos-
sible, to simply “share” the game. Since ARGs utilize so many different mediums, they often exist on your hard
drive as a sprawl of folders full of documents, images, links and flowcharts, in varying states of organization. The
goal of this paper and presentation is to help you create your own, however, and in that regard, let’'s take a look
at a puzzle created from scratch.

The foundation of many ARG puzzles are codes and ciphers. These not only offer intriguing and challenging
thinking but they avoid a critical design flaw: false negatives (Foster, 2013). A false negative, getting the right
answer and not immediately realizing it, is perhaps worst case scenario for an ARG puzzle. Nothing will demoralize
a player faster than investing a large amount of time and not having that investment accurately rewarded. In my
experience, students do not mind spending hours failing to crack a puzzle (in fact, they often love it!) but if they
were to roll right over the correct answer they are likely to back out: no one likes to have their time wasted. Codes
and ciphers, however, instantly and accurately indicate success. Once you solve the puzzle, the answer wholly or
in part reveals itself. As a result, they are the bread and butter of many ARG puzzles.

In this puzzle | chose to use a book cipher because it would involve the physical medium of an actual book and |
found an easily accessible example of the cipher in the Sherlock Holmes novel: The Valley of Fear. In fact, | de-
cided to weave that directly into the clue. | used the free text to video site, xtranormal.com, to create another video
clue. It uses a combination of preset animations and a voice synthesizer for text to speech. | used xtranormal to
save time compared to doing a custom video in iMovie but also found it helped augment the pervasiveness of the
game: the more mediums and formats the games incorporates the better. It also added to the narrative, which
played into Dolus’ character as the mysterious thief that can be anywhere, at any time, in any form. The clue itself
reads as follows:

When Doyle’s detective went to the Valley of Fear, he used this method to discover his first clue. So shall you. Your
key, however,is 15919404 2 7. All you need, though, is 108. It is something that is close at hand, | assure you.
Once you find your key the door below will open. Good luck!

220 246 4 223 121 4 225 121 57

In Dolus’ video clue he directly references The Valley of Fear which forces the student, at the very least, to find
what that is and go to the Wikipedia entry. From there (or the novel) the students will realize that the “method”
Sherlock Holmes used was a book cipher. Modeling their strategy after Sherlock’s, they will realize they need three
things: a particular book, a specific page in that book, and specific words on that page. The book they need, the
“key”, is their classroom copy of The Odyssey, identified by its ISBN number 1591940427 hence it being “close at
hand”, and the page in question is 108. But what of the series of numbers? If they execute the cipher correcitly, they
discover that each number refers to a word on the page, e.g. 220 is the 220nd word on page 108. Once compiled
correctly (they will realize if they’re doing it right very quickly because a sentence will form) they will see they are
being asked to email Dolus the name of Odysseus’ father, something that memory or a quick search will remind
them is “Laertes”. Once that name is emailed to Dolus, the next puzzle begins.

Hopefully, this example illustrates the “moving parts” of a pervasive ARG puzzle. From here, you can go anywhere.
All mediums, digital or physical, are useable, and ciphers and codes are hardly a requirement, but they do set a
very useful foundation. You can do something as simple as writing a mysterious code on a whiteboard and see
who can crack it. You could “scale” the difficulty down by adding a hint, perhaps an unexplained bag of Caesar
salad mix sits under it (a hint that it is a Caesar cipher). When it comes down to it, the average puzzle of an ARG
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is some type of riddle or code whose pieces are strewn about different areas of the digital and physical world that
the student can find. However, with your own unique narrative and tweaking, it can quickly take shape into almost
anything your curricular goals require.

How is a Game Like a Lesson?

Dolus was designed to augment the reading of Homer’s Odyssey. | didn’t envision there to be - or perhaps | just
failed to imagine - a direct facilitation of the text in a traditional sense. As of now, the game operates parallel to a
more traditional discussion based unit that covers myths, epics and the character of Odysseus as a literary hero.
Thematically, however, what makes Odysseus a unique hero in the Greek pantheon is that he is a tenacious
problem solver that thinks his way through seemingly insurmountable challenges. | designed the Dolus game to
require and develop a similar intellectual resilience. At my school, three of our institutional “core competencies”
are resilience, collaboration, and critical thinking, and in that regard the game connects closely with my curricular
goals throughout the year (See Table 1).

In addition, the challenge is not only the explicit intellectual hurdle of the particular puzzles but the greater “macro-
puzzle” of problem solving in the modern world. In today’s information age, virtually any piece of data is accessible
in a few keystrokes; the real challenge is knowing what data or tools you need and when you need it. Half the
challenge of ARGs is figuring out what tools you require and how to use them to solve the problem at hand. In
that regard, pervasive ARGs dynamically combine an ancient element of puzzle solving with the modern demand
of finding the right resources and using them to problem solve. However, ARGs’ modular nature also uniquely
positions them as an accessible game platform for classroom teachers.

The Advantage of Pervasive ARGs: A Bespoke, Accessible Experience

There are more and more gaming resources available to classroom teachers every day. Video games and tabletop
games are leading the charge and they are likely to only grow in their educational utility as their quantity and quality
increases. However, even games that are explicitly designed for students have built-in limitations that cannot
be avoided, limitations that can often preclude them from classroom use. The best tabletop game built from the
ground up for students can only be played in the same physical location when students are present. Even the best
video game for learning cannot change its code to adapt to particular student needs. Pervasive ARGs are literally
a custom game for your classroom. The narrative and puzzles can take any shape or form and as a result, so
can the game. Any skill set or content knowledge can be utilized, so any curricular goal can be incorporated. The
only impediment to implementing pervasive ARGs is that usually you will have to create them yourself; however,
they are an investment that will return significant dividends as they create an immersive, challenging learning
experience tailored to what you want. Included is a list of sample Common Core Standards, Learning Outcomes,
and Essential Questions to illustrate how a pervasive ARG can be incorporated into today’s curriculums (see Table

1).

However, one of the most significant advantages of the pervasive ARG is its accessibility; a game is useless if
your students cannot actually play it when and where they need to. According to the National Center for Education
Statistics (2009), there was only one computer in the classroom for about every five American students and only
39% of public schools had wireless internet connections available to the entire campus (2008) . Clearly, there is
still an accessibility problem when it comes to video games that either require a classroom internet connection or a
dedicated computer, particularly if each player needs their own single device, as is often the case. However, if we
take into account the number of mobile internet connected devices in general, such as tablets and smartphones,
access improves dramatically. According to the PewResearch Internet Project (2013), 75% of teens had access to
an internet connected device like a smartphone or tablet. Once all internet connections are taken into account, Pew
found 95% of teenagers have regular access to the internet in one form or another. As internet access continues
to proliferate, ARGs will only become more logistically feasible for students and teachers. It is this existing ubiquity
that pervasive ARGs fully leverage. Since ARGs do not rely on a graphical game engine, by co-opting existing
online media platforms, it is easy to design puzzles that interact with any internet connected device, not just a
laptop or computer. ARGs give you a digital gaming platform that you can be confident that most, if not all, of your
students will be able to reliably interact with in and out of the classroom.

Remaining Questions and Challenges

There are still many questions to be answered not only for Dolus but also game based units in general. For the
vast majority of teachers the first question is: how do I grade this? As Dolus was new territory for my students,
administration and me, | avoided having to answer this by formulating the game only as a sizable extra credit
opportunity. However, as | add content and grow more confident in the game, | intend to make it required.
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On top of the ancient tensions of grading group efforts, there is the novel problem of how to make game based
learning mesh with traditional grading systems. For something that is designed to be an “old school game” -
completion is not a foregone conclusion- because it is both challenging and thematically fits with the Odyssey, |
have been hesitant to require it. Does the first group done get an A+? Does the second get an A? Third get a B+,
etc? What if groups never finish? Do they “fail”?

| also struggle with the “difficulty level”, as many professional game designers no doubt do . | like the idea that this
has a free ranging element despite being heavily scripted. Students are free to solve the problems however they
can and use whatever tools they can find. This is also means that some groups may get stuck, and most groups
do not finish. Should 100% completion be a goal and should | edit the game to emphasize this?

With both my age group (7th grade) and my geographic location (suburbia) | am limited by where | can make the
game “exist”. Much of this is solved by sticking to the well trodden path of ARGs - the digital environment and
media - since that is accessible anywhere with an Internet connection. At a 1:1 laptop school, this is a natural fit.
However, some of the most successful moments in Dolus have been the times that the game goes “outside” the
digital and becomes a fully pervasive game - both in the physical and digital world. For many students the climax
of the game is tracking down a false rock by our school’s cornerstone with a QR code embedded inside. The ex-
perience so far suggests that increasing the physical pervasiveness would increase the quality of the game.

As a teacher of suburban students who cannot drive, the physical pervasiveness appears to be limited to just
campus (and that has potential). Puzzles could be engineered to lead to local settings - and it would be quite fun!
- but that could become complicated, especially if the game became mandatory. If | was in an urban area and/or
with older students, | feel | would have the freedom to lead them anywhere they could ostensibly travel. Perhaps
this is not as bad as | think? Should | not be afraid of a student begging his parent to go to a local spot so he can
solve a puzzle? To me, the game obsessed teacher, it sounds awesome. But to a busy parent with limited time
perhaps it is a ridiculous request.

The second major question: does the game work? After two iterations, | see clear “proof of concept”. The students
love the This Is Not a Game ethos of the ARG style. The “Sherlock Holmes” type thinkers - who have to crack
any puzzle given to them - get addicted fast. One student this year would routinely beg for the next step and then
proceed to spend hours of his own time that night to solve the puzzle. The middle ground students are either in-
terested in playing a “game” or are incentivized by extra credit, or both. There are some students who hit the first
wall and stop.

However, what | like about this (and most game based learning) is that it compels students who are normally not
engaged. Traditionally motivated students are still motivated and jump into it. However, there are students who are
usually less enthusiastic about more traditionally constructed units that dive headfirst and do not stop. That is a
crucial element and it illustrates an underappreciated concept: games are a style of learning, if not learning itself.

Final Thoughts

Pervasive ARGs are a powerful platform for game based learning and they offer a unique level of customization,
access, and engagement that few other game types offer. Any teacher who knows how to tweet, copy and paste,
or make a Youtube video is capable of creating a deep gameplay experience for their students that can rival what
is found on any video game screen.

Common Core Standards and Ongoing Learning Outcomes

Key Ideas and Details

CCSS.ELA-Literacy.CCRA.R1 Read closely to determine what the text says explicitly and to make
logical inferences from it; cite specific textual evidence when writing
or speaking to support conclusion drawn from the text

CCSS.ELA-Literacy.CCRA.R2 Determine central ideas or themes of a text and analyze their devel-
opments; summarize the key supporting details and ideas

CCSS.ELA .Literacy.CCRA.R3 Analyze how and why individuals, events, or ideas, develop and
interact over the course of a text
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CCSS.ELA Literacy.CCRA.R4 Interpret words and phrases as they are used in a text, including
determining technical, connotative, and figurative meanings, and
analyze how specific word choices shape meaning or tone.

CCSS.ELA Literacy.CCRA.R5 Analyze the structure of texts, including how specific sentences,
paragraphs, and larger portions of the text relate to each other and
the whole.

CCSS.ELA Literacy.CCRA.7 Integrate and evaluate content presented in diverse media and for-
mats, including visually and quantitatively, as well as in words.

Ongoing Learning Outcomes

SLO #1 Students will navigate, evaluate, and ultimately solve a series of
problems similar to those Odysseus is faced within the epic in order
to experience the critical thinking process of overcoming obstacles.

SLO #2 Student will identify, use, and manipulate media and media tools in
order to problem solve using 21st century technology skills.

SLO #3 Students will analyze the choices Odysseus makes on his journey
in order to model their own gaming strategy to achieve the same
success.

Essential Questions

#1 How can we learn to solve a wide variety of real world problems
using critical thinking skills?

#2 How can we use media and media tools to solve problems similar to
those present in the Odyssey?

Table 1: A list of example Common Core Standards, Ongoing Learning Outcomes, and Essential
Questions for the Dolus game unit
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A World Filled with Darkness, Dungeons, and Dragons:
Using Analog Role Playing Game Creation to Enhance Literature and
Writing Instruction in High School English Classes

Kip Glazer, Independence High School & Pepperdine University GSEP
Trent Hergenrader, Rochester Institute of Technology

Challenges of implementing game-based learning in K-12 education

Researchers studying learning and literacy have long stated that popular digital videogames can be used as
effective teaching tools based on their capacity to provide students with multiple opportunities of “trying, failing,
revising, and retrying various tactics and strategies” (Chen, 2010, p. 4-5), and that video games teach students
vital skills such as decision-making, deductive reasoning, strategy creation, and systems thinking (Pensky, 2003).
However, researchers have long struggled to encourage more teachers to incorporate games or game-based
systems into their instructional practices (Squire, Giovanetto, Devane, & Durga, 2005).

Teachers unfamiliar with the scholarship of game-based learning often misunderstand the pedagogical practices.
They believe that game-based learning is limited to using digital games in the classroom as auxiliary tools to
motivate students to complete basic and often repetitive learning tasks in an entertaining way. As a result, teachers
have often used games as rewards or motivational tools instead of instructional tools (Becker, 2007).

According to Kebritch & Hirumi (2008), another challenge teachers face is that many game designers have been
unable to identify sound pedagogical foundations for their games. Without strong pedagogical justifications,
K-12 teachers already pressured to increase their students’ test scores struggle to allocate the time and energy
necessary to implement games in their classrooms. Such a limitation is particularly problematic in high school
literature classes, where students are tasked with acquiring complex literacy skills that require gathering information
by reading, analyzing, and synthesizing written material. While many administrators and parents may be able to
see the benefits of STEM-focused games that often center on didactic and repetitive tasks, it is a harder sell for a
literature teacher to justify using popular games like World of Warcraft (Blizzard Entertainment, 2004) or Skyrim
(Bethesda Game Studios, 2011) to teach literacy skills. In addition, many schools still suffer from what is known
as the digital divide that limits their ability to effectively implement digital game-based learning due to the lack of
computer hardware and an unwillingness to saddle low-income students with the financial burden (Compaine,
2001; Chapman, Masters, & Pedulla, 2010). Both the technical limitations of institutions and the cost of the games
themselves have prevented teachers from using digital games in their classes (Warschauer, Knobel, & Stone,
2004).

While many educational researchers and popular media outlets tend to focus on digital games aimed at improving
STEM outcomes, this only engages with one type of game-based learning. Gee (2007), author of the ground-
breaking What Video Games Have to Teach Us About Learning and Literacy, reminds us that he never argued for
playing video games in the classroom but rather that good games do a great job teaching players how to play and
eventually master them, and that educators would be wise to model their curricular designs in ways that leverage
the same good principles that result in deep learning (Gee, 2007).

This paper describes an experimental 6-week approach to teaching Beowulf in two senior high school college prep
English classes. The goal was to employ a low-cost, non-digital, tabletop role-playing game (RPG) in a way that
would increase student engagement, encourage collaborative problem solving, and develop a range of student
literacy skills. This paper describes the instructional goals, instructional methodology, and results, concluding with
the instructor’s impressions of the experiment and plans for future iterations of this course structure.

Role-playing games creation as an instructional strategy

Many English teachers still adhere to a traditional instructional method of posing questions based on the materials
read, students answering them, and the teacher providing feedback on those answers (Cazden 1998 as cited in
Applebee, Langer, Nystrand & Gamoran, 2003). In such a classroom environment, students are often deprived
of the enriching experience that they can gain from reading complex literature. Teachers who are unsatisfied with
traditional instructional methods must look elsewhere for pedagogical models that encourage deep thinking about
literary texts and will also inspire students to produce their own creative works to gain benefits from literature
education.
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Hergenrader (2011, 2014) faced a similar problem when teaching fiction writing at the college level, where students
exhibited a tendency to look for answers about a story’s “meaning” rather than analyzing aspects of craft. He states
that instructors often use a workshop model that relies more on imitating literary aesthetics than giving students
a deeper understanding of how narratives operate. He argues role-playing games (RPGs) are a viable, if not
superior, instructional option for teaching creative writing since RPG stories are the result of detailed characters
interacting with a rich environment. The narrative pieces available in the RPG catalog—the items, locations, and
characters—can be assembled in innumerable ways based on player decisions. Thus RPGs foreground the

openness and possibilities present in any given story.

His method is applicable to a high school English class. First, it naturally solicits student participation and deeper
learning by allowing the students to create various artifacts such as the character descriptions and various
game pieces. It clearly represents a sound pedagogical ideal central to Constructionism (Papert & Harel, 1991).
According to Papert, students must become engaged in experiences of producing artifacts in order to truly gain
the knowledge. By allowing the students to become the active story makers rather than passive story consumers,
a teacher can now facilitate the acquisition of new literacy skills beyond decoding and summarizing. Second, it
allows the students to become immersed in the writing practices that are highly situational and contextualized,
which has been lacking in a conventional instructional method of questions and answers (Colby & Colby, 2008).

With such pedagogical considerations in mind, an RPG creation unit on Beowulf was designed in order to
experiment with non-digital game-based learning at the high school level. Because Beowulf, an epic medieval
poem, recounts a hero’s quest to destroy various monsters to save a nation, the popular fantasy RPG Dungeons
and Dragons was chosen as the foundation for the gaming portion of the course.

Goals

The flexibility and potential of this method are evident in the number of goals that this unit aimed to accomplish.
Students were to create and play a role playing game based on Beowulf. Since this unit was designed to teach
reading and writing, the assessments were to be based on the multiple writing products created by the students
and not the quality of the game itself. However, | (1) also set several explicit instructional goals.

1. Students were to engage in an iterative process of writing, receiving feedback, and revising through-
out the unit to gain and refine their writing skills.

2. Students were to engage in both creative writing as well as research writing.
3. Students were to use digital writing tools in order to develop their technical skills.
4. Students were to collaborate with one another during every step of the project.

5. Students were to incorporate additional artistic skills, such as drawing or game-piece production to
demonstrate their skills.

6. Students were to practice additional academic skills such as computational skills, leadership skills,
and decision-making skills during gameplay.

7. Students were to engage in additional STEM-related activities such as addition, subtraction, and
division.

Historical Research and Game creation

The unit began with the historical and geographical exploration of Beowulf. Students used digital tools such as
Wikipedia, Google Scholar, and National Geographic to acquire information about the Scandinavian Peninsula
where Beowulf’s story was set. Students wrote detailed descriptions of Beowulf’'s world based on their research.
Students recorded their initial findings in their notebook and wrote additional reflections on their learning to improve
their metacognitive skills (Mair, 2012). For example, they discovered that the longhouses or mead halls described
in the poem were built high on cliff tops to provide protection against invaders, and that they built the hall around
a large fireplace to provide relief from harsh winter conditions.

Once the students finished gathering the information, they described the settings of the poem using as much
detailed information as they could find in the poem while adding additional facts from their initial research. They
did so in three stages: they created their first drafts in their notebook, revised them, and then posted their revisions
on Edmodo, a free education-oriented online social media site. After their second revisions, | asked them to create
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a drawing that accompanied their final revision in order to help them to showcase their artistic skills (See Figure 1).

Figure 1: Drawing and a poem on the Dragon’s Lair

Next, students described one character from the poem and an imaginary character that was related to one of the
characters in the poem. Students had to use their historical knowledge as well as the information from the poem.
For example, the characters’ occupations or clothing had to relate to the time period. | did so to insure that they
could demonstrate their knowledge in the most tangible way. This portion was my favorite section since | was able
to read about so many wonderful imaginary characters that my students created. One student wrote the story of
Beowulf’s long lost sister who was separated from him at birth and became a formidable archer, and another wrote
about Hrothgar’s brother who abandoned the life of a warrior and became a poet. Once again, students created
three drafts and a drawing to accompany their final draft. For this section, students were also required to select
two descriptions that they thought were exceptional and provide feedback on Edmodo. After all the evaluation was
done, students revised their final digital draft one last time to incorporate the information from others’ descriptions
of the two characters.

Finally, students wrote two plausible adventures based on their knowledge of the poem. Again, students created
three versions and provided feedback to three others. Although this was the most open-ended, students had to
utilize the information from the poem. Students selected their best adventure to be posted on Edmodo to be en-
tered into a competition. The best adventure was chosen by class vote, giving the winners their bragging rights.
Students also devised additional game pieces that they wanted to use for the gameplay. After much consideration,
students chose to create chance cards to be added to the game to add additional mystery and suspense to the
game that had a predetermined story line.

Once the descriptions were completed, students brainstormed to devise the rules that they wanted to add for the
game. Each class decided to create a character sheet that included various character traits. Two students who
were familiar with existing role-playing games led several discussions to create the customized rules (See Figure
2). Students discussed whether they should move as a group or not. They also chose which dice they should use
and how many to use for each turn. They also decided which traits they should allow the characters to have based
on the character traits offered in the Dungeons and Dragon character sheet. Their decisions to move as a group,
to eliminate various races, and to add a sailor and a mechanic to the character list demonstrated that the students
understood the emphasis on community in the Anglo-Saxon culture
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Figure 2: Brainstorm session

As we progressed, one of the students also volunteered to create a game board that depicted the four sections
of Beowulf’s world (See Figure 3 and 4): the Ocean between Beowulf’'s homeland and Heorot, the Great Hall at
Horthgar’s Kingdom, the Grendel’s Cave, and the Dragon’s Lair (Hall, 2005). He used the descriptions from the
poem to inform his illustrate maps.

Playing the game

Once all the game pieces were created, | had a group of volunteers play a demonstration game in the middle of
class, using an instructional strategy known as the fishbowl method (Priles, 1993). While the spectators provided
suggestions and record their observations, the players recorded their points as they rolled three different dice with
six sides, twelve sides, and twenty sides. Once the rest of the class became comfortable with the idea of playing
their own game after two days of spectating, students form several groups with one student from each group
volunteering to become the Game Master (GM) to lead the game. There were eight different GMs during the week
that both classes played the game, giving students an opportunity to showcase their creative storytelling abilities
as well as leadership abilities (Cover, 2010). Again, during every gameplay, | required the students to use their
notebooks to record their scores, describe the journeys, and write reflections to ensure the instructional goals were
being met.

This process has affirmed my belief in all students’ abilities to become creative and productive in an optimal
instructional environment. During the gameplay, | saw a huge increase in the amount of writing my students
produced. | deliberately alternated the gameplay days and writing days, so that they were writing constantly in
their notebooks during their gameplay and posting them on Edmodo the next day. This allowed my students to
become active producers of instructional contents since some of the stories were used during the gameplay. Even
though they were not explicitly instructed to do so, students prompted their GM to continue the storytelling, filling
the gap. | also witnessed them collaborating while solving problems as they played the game. For example, one
player asked his GM, “Can | share some of my points with him? He is about to die, which means we will be down
a warrior for the next adventure,” indicting that he was gaining computation skills of strategizing for the future and
negotiation skills.

Figure 3: Game board front Figure 4: Game board back
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Post gameplay

At the end of the unit | had students complete a survey on the project as well as the game-playing process to
inform future iterations of the course. | asked students to describe their game creation experiences separate from
their game-playing experiences using a mixture of Likert-like scale questions, multiple-choice questions, and short
answer questions. Students were asked about their feelings about the amount of writing that they had to do, the
requirements for collaborating with their classmates, and the amount of imagination that they had to use. They
were also asked how often they had to solve problems, improvise, and communicate with their teammates. They
were also asked to describe their most and least favorite parts of the game creation and gameplay.

The observation and the survey data revealed an increased amount of writing, increased leadership opportunities
for students, and increased opportunities for collaborative learning among students.

When asked, “What was your favorite part about creating the game?” one student replied, “Being able to step
outside the box of learning solely from the text and creatively learn and exercise imagination and collaboration,”
indicating that the game creation facilitated them to write creatively (Hergenrader, 2011). The answers to the
question, “What was your least favorite part about playing the game?” revealed that the instructional method
achieved several goals. One student answered, “My least favorite part about creating this game was how time
consuming it was. It required a lot of research and time spent reading the story and searching the Internet.”
Another answered, “My least favorite part of the game was writing the background story of my characters. | didn’t
like that because it was like creating a story for the character.” Statements similar to the above answers indicated
that the students were gaining additional academic skills and writing practices.

However, what was most telling was that the students in general complained about how much writing they had
to do. One student wrote, “Drawing out our character description was my least favorite part of the game. It
was difficult to take the description and visually describe it.” Another complained, “The least favorite part of
creating the game was having to do character descriptions because they had to be really detailed.” Time and
time again, students reported the increased amount of writing they had to do as their least favorite part about
the game creation, indicating that this process has achieved the goal of having them write more. Despite their
complaints, students still produced vast amounts of writing per assignment and often described the creative writing
as their favorite activities, indicating the superiority of this method to teach writing. Their feedback also showed
their enjoyment of reading each other’s writing. In their written feedback, students often suggested that fellow
students should provide more details of their characters or adventures. | observed that the suggestions were often
implemented in the next iteration.

The students also wrote that the GMs needed to become better storytellers. One student complained, “The least
favorite part is when the game master runs out of ideas of how to keep continuing with the game.” Because of such
complaints, | withessed several students including four female students, who were originally reluctant, ended up
volunteering to be a GM, indicating that it allowed opportunities for students to develop additional leadership skills.

Many students also noticed the importance of collaboration. One student wrote, “As being the healer of the game,
it was nice to see that some of the strong and tough warriors needed another person’s help.” Repeatedly, students
described how tough yet rewarding it was to work in groups to play the game, indicating their increased awareness
of the importance of working in teams.

Without repeating the process, however, a claim for its effectiveness would be premature. Survey results also
revealed that adjustments should be made for future iterations. For example, one of the students suggested
that the gameplay itself should not include imaginary characters to insure the instructional adherence to the text.
Another student suggested that the discussion of various literary devices and the major themes should be added
for deeper understanding of the piece. Based on the feedback from the students, a plan is being developed to
repeat the process for the second semester using Frankenstein by Mary Shelly and 1984 by George Orwell (2).
| chose these two novels to use World of Darkness, a post apocalyptic supernatural horror game that centers on
modern issues, to help my students explore a futuristic aspect in our modern society as well as the role of science
and technology. | expect this to facilitate enriching discussions on society’s responsibility to its citizens and ethical
dilemmas relating to technology.

Although balancing the acquisition of knowledge from the text and facilitation of creativity will be challenging, the
benefits from this instructional strategy warrant its continuation. When asked whether they should create another
role playing game, 35 out of 61 students who responded chose “Strongly Agree,” and 19 chose “Agree.” When
asked whether this was a good way of learning, 30 out of 61 students chose “Strongly Agree,” and 25 chose
“Agree,” indicating the students’ desire to continue.
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Conclusion and future implication

Clearly, game-based learning goes beyond playing digital games in the classroom. Effective game-based learning
requires the proper use of appropriate games. More importantly, it requires the inclusion of game mechanics to
help students become producers of new meaning (Gee, 2007). Therefore, game-based learning needs to include
game creation and game mechanics that build student skills in collaboration, communication and creation.

However, without developing sound instructional practices, teachers and students are not able to take full advantage
of game-based learning. Researchers and practitioners should collaborate on creating viable instructional steps to
assist K-12 institutions to bring more game-based learning into their classrooms that teach other literacy practices
not covered by STEM education.

Role-playing game creation, therefore, is one of the most robust and dynamic instructional strategies for all grade
levels. A further exploration of the effectiveness of this strategy is needed to fully capture the benefits.

Endnotes

(1) The project was created by the first author with the continuous technical and theoretical support from the second
author We chose to use “I” in this section to describe the personal experience of the first author.

(2) As of June of 2014, the second iteration of this method has occurred. It took 4 weeks rather than 6 weeks, and
the students were able to produce much more complex stories and games. Rather than relying on one student to create a
board, all students volunteer to create the board. Students became more independent in each step.
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Introduction

In recent years, there has been a growing call to teach programming and computer science (CS) concepts more
broadly than in university-level computer science programs. Initiatives such as Computer Science Education Week
(Computer Science Education Week, 2014) and localized development training academies (Ada Developers Acad-
emy, 2014) aim to empower people from non-technical backgrounds to learn to code. Motivations for improving
competency in CS range from training people for in-demand jobs, to diversifying the workforce, to realizing the
benefits and broader applications of computational thinking. The Association for Computing Machinery (ACM) has
called for a greater focus on CS education in K-12 (Tucker et al., 2006) aiming to demystify the field and encourage
a larger and more diverse group of students to pursue computing as a career.

Many of these efforts to bring more people, especially younger students, into CS are aiming to address the “pipe-
line problem” that contributes to a dearth of women in CS. CS faces significant problems with diversity; despite
women making up roughly 50% of computer and Internet users, they comprise only 27% of the tech industry
workforce (United States Department of Commerce, 2011). Girls are given messages that computers are for boys
(Margolis & Fisher, 2003) and are both subtly and actively discouraged from entering the field from an early age.

There have been many interventions to teach CS to young audiences, in both schools and informal learning con-
texts, with the aim to increase young girls’ exposure to CS and foster shifts in attitude about the field. Many of these
interventions have involved teaching students how to make games, using environments designed for younger
audiences with no programming experience (Cooper, Dann, & Pausch, 2000a; Kelleher, Pausch, & Kiesler, 2007;
Overmars, 1999; Resnick et al., 2009). Recent years, however, have also seen an increase in the number of
games designed specifically to teach CS, as well as the use of games not designed for education as classroom
activities.

This paper describes a preliminary study of how these CS educational games are designed in order to critically
examine existing practices, given the importance of broadening participation in computing and especially improv-
ing gender diversity. With our research question “What are the common design features among games that teach
computer science?” we have analyzed 36 games that have been used to teach CS, either in the classroom or
in informal learning environments. We have identified 28 design features along which we compared the games.
Several of these design features were chosen based on important features for gender-inclusive game design (Ray,
2004) as well as hypotheses for how women relate to CS, such as societal relevance (Denner & Campe, 2008;
Denner, 2005).

As a result of the analysis, there are several common patterns that emerge from the games, ranging from the use
of robots to the lack of collaboration. Our work has two main contributions to the literature on educational games
for CS: 1) an analytical framework, grounded in theories of (educational) game design and CS education, within
which any new game could be viewed, and 2) identification of a set of patterns in the design of educational games,
which can be used in future work to evaluate the importance of design elements or to identify new opportunities
for unique educational games.

Women and Gaming

There has been a great deal of research into the role of gender in games, in terms of issues in gender represen-
tation (Werner, Denner, Campe, & Kawamoto, 2012) and the games industry (International Game Developers
Association, 2005), and how girls interact with games (Denner & Campe, 2008; Dickey, 2006; Fristoe, Denner,
MacLaurin, Mateas, & Wardrip-Fruin, 2011; Kafai, Heeter, Denner, & Sun, 2008; Sykes, 2007). The notoriously
poor representation of women and the use of violence as a common trope in mainstream games sustains the
myth that women do not play games; however, 94% of teenage girls in the US play games compared to 99% of
boys (Lenhart, Kahne, et al., 2008). Furthermore, 50% of adult women play games compared to 55% of adult men
(Lenhart, Jones, & Macgill, 2008).

109



The concept of gender-inclusive game design is appealing due to its treatment of girls and boys as equals, rather
than girls as a special, “niche” audience that requires special consideration and different kinds of games. Girls play
every kind of game that exists, though there are cultural trends towards greater numbers of girls playing casual
games, games addressing real-life issues, and games without a highly gendered or sexualized environment (Den-
ner & Campe, 2008; Lenhart et al., 2008; Pugh et al., 2010).

Looking broadly at the literature, certain trends around what girls like and dislike in games begin to emerge (Amer-
ican Association of University Women, 2000; Gorriz & Medina, 2000; Hartmann & Klimmt, 2006; Schott & Horrell,
2000). One common theme is the enjoyment of puzzles, whether in support of a game’s story or as a preferred
genre in itself (Greenberg, Sherry, Lachlan, Lucas, & Holmstrom, 2010; Phan, Jardina, Hoyle, & Chaparro, 2012).
Story is commonly believed to be important to girls, and this is indeed another element mentioned often. In some
cases, story is directly mentioned as a desirable game element. More often girls want to see more instances of
specific elements in games that may be best illustrated through story, such as humor, identification with or mim-
icking of principal characters, and meaningful dialog and character interaction. Games with some type of social
element are popular, such as those that allow players to engage with social interactions (Heeter, Egidio, Mishra,
Winn, & Winn, 2009). Unsurprisingly collaboration appears often as desirable, but interestingly, competition is not
always considered a negative aspect of games. It seems that girls enjoy friendly competition (Jenson, de Castell,
& Fisher, 2007). Many of these features of games were used when determining codes for the games analyzed in
this paper, as described in the following section.

Methodology for Examining Games that Teach Computer Science

We have gathered a list of existing games--digital and analog--that teach CS. This list has been compiled from
news articles, conferences attended by the authors, and word of mouth. Additional games were sought out through
academic search engines such as Google Scholar and Scopus (using a combination of the keywords “Computer
Science,” “Teaching,” Education,” and “Game”) and the game database MobyGames. This resulted in an initial list
of 44 game initiatives to teach CS. Some of these games are explicitly designed as educational, while others are
entertainment games that have been used in teaching CS (either formally or informally). Our next step was to de-
termine whether those games were sufficient for consideration in our analysis, i.e. that they 1) are actually games;
2) have been used for teaching CS; and 3) are described in sufficient detail. In total 8 initiatives were excluded,
resulting in a final list of 36 games (see Appendix). Choices were validated among the authors by cross checking
the list.

The remaining games were more closely examined by coding them according to a list of codes developed based
on our aforementioned literature review on women and games, CS education, and educational game design
considerations (e.g., see Harteveld, 2011). The coding co-evolved while we examined the games, which is typical
for most coding processes (Saldafia, 2012). Breaking the data apart in analytically relevant ways leads to further
questions about the data, which then leads to generating categories, themes, and concepts, grasping meaning,
and/or building theory. We performed three coding cycles, from rough to fine, with primary, secondary, and tertiary
codes. The primary codes involve characteristics that are often used to describe games, such as the release date,
the developers, availability, hardware platforms (if any), target audience, game genre(s), number of players, and
camera perspective These primary codes do not reveal much about how the games are played, but do give the
larger context about who has been developing these games, when, and for whom. The secondary codes are more
extensive and are based on the literature on women and games and educational game design. Tertiary codes were
used to characterize features of the game world, such as player interaction style, theme, and setting.

Gender-Inclusive Design

Based on the work on women and games we considered specifically if a gender audience was specified, and if
so, if the game was targeted at males or females. Additionally, since inclusion of story or narrative seems of im-
portance in how young women especially experience games (Denner & Campe, 2008; Ray, 2004), we coded how
this was integrated into the game. For story-based design, we considered whether the game made use of no story,
background story, cut-scenes, linear or non-linear storytelling.

Other gender-inspired codes concern the problem-solving rhetoric and the problem context that the game pro-
vides. For the rhetoric we considered if the game has an individual or collaborative orientation. In a game with an
individual orientation, the player is the “superhero” who fixes the problem singlehandedly. In contrast, with a collab-
orative orientation the game rhetorically implies that CS is a collaborative field where the player’s efforts combined
with the efforts of others will help to solve the problem. The problem context specifies the relevance of solving the
problem that the player is confronted with by the game. Some games offer none. Others state explicitly an individ-
ual relevance such as “programming is good for you!” Then there are games with a social relevance: solving the
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problems will enable the player to help other people. Finally, there are games that have a broader societal rele-
vance, such as in ToonTalk 3, where the player is tasked to help Marty the Martian who is trying to save the world.

Educational Aspects

From an educational game design perspective we tried to extract what the learning objectives of the games are,
if any, and how this would help in teaching CS. We further coded the educational intentions. A number of games
were originally created for entertainment and happened to be useful for teaching CS, such as RoboRally. Among
the games purposefully developed to teach this, some state this explicitly to the players and others adopted a
stealth learning approach. We define a stealth learning approach as one where the designers make no reference
to what is being learned to the players. The learning happens without the learners realizing it. Machineers uses a
stealth approach because the designers felt that otherwise children would be less eager to play the game (Lode,
Franchi, & Frederiksen, 2013).

A closely related consideration is the specification (if any) of the educational setting. Some games are developed
for specific curricula or the classroom in general (i.e., formal learning), whereas others are designed for outside the
classroom (i.e., informal learning). Designing for either or both puts certain constraints on the design (Young et al.,
2012), such as the playtime, which we coded in addition. Literature shows that games are used most effectively in
combination with other educational material (Harteveld, 2012), so we considered the use of accompanying mate-
rial. Some games stand alone and others come with a book or website (with either a variety of learning activities
or just information).

As the rhetoric used in problem-solving may have consequences on the player’s attitude and perspective on CS,
so does the incorporation of a problem-solving strategy. An essential form of computational thinking is algorithmic
thinking (Cooper, Dann, & Pausch, 2000b; Futschek, 2006). Algorithmic thinking involves thinking about problems
generally, abstracting common traits so they can be treated as a class of problems instead of a single instance,
and building sequences of instructions as solutions. From an educational point of view, such thinking can be fos-
tered if more than one solution is possible. Otherwise players could treat the problems in isolation from each other.
As single instances, each problem would have its own solution and no demands are made on the player to abstract
the common traits for finding that solution. Providing a single problem-solving strategy does not mean that no al-
gorithmic thinking skills are learned; we only hypothesize that it may be less likely. The last design consideration
concerns what kind of programming mechanic is used (if any), which reflects a particular educational strategy and
philosophy. Games can make use of:

[0 block code: predefined “blocks” of textual code that need to be mixed and matched;

[l visual code: players manipulate objects to program;

0 pseudo code: high-level, human readable code;

00 unique code: code specifically developed for the game; or
[] actual code: use of an existing programming language.

0

Design and Narrative

The tertiary codes were introduced during the coding process. The first involves interaction style. On close in-
spection it seemed relevant to specify how players interact with the game environment. What style has been
implemented likely influences how players experience the game. We noted quiz, point-and-click, drag-and-drop,
real-time control, and create-and-test interaction-styles. For analog games this category was not applicable (N/A).
We became particularly interested in the design of the setting, theme, and protagonist. With regards to the setting,
we coded if the game environment was abstract, realistic or iconic. This design choice is a standard consideration
for visualizing the game world (Swink, 2009). We further noticed the recurrence of certain themes and started cod-
ing the theme of the setting: none, science fiction, fantasy, computer science-y, real-world metaphor (e.g., C-Jump
Programming uses skiing as metaphor for how software programs work), or cartoon. We considered something
“‘computer science-y” when it was not science fiction but did involve elements that are normally associated with
this field, such as computers, technology, and robots. In fact, the use of robots was so prevalent throughout all
the games that we decided to make it into its own category. The robots? code asked whether any robots were in
the game. The final tertiary codes were about the protagonist. With the protagonist code we observed if the player
manipulates the game without any role or context (None); assumes a role of some kind but does not control a
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character such as being a scientist (Role-based); takes control of a character in a game (Character-based); or
does not assume a role or take control of a character but is portrayed as something in the context of the theme of
the game, such as being a snowboarder in C-Jump Programming (Metaphor-based). We introduced the last code,
protagonist content, to consider what type of protagonist the player controls (if any). The codes for this category
are: abstract, robot (or cyborg), animal, male, female, non-gender specific, and choice.

Preliminary Results

With our methodology we were able to distill preliminary patterns that allow for reflection on how the games are
designed. We will discuss ten of these patterns, in no particular order of importance:

1. Robots rule: The inclusion of robots was so pervasive that we ended up making it its own code. Robots are
easily associated with the field of computer science, given the prevalence of robots in popular media and science
fiction. While the design and programming of robots does involve some CS skills, in actual practice the develop-
ment of robots is more the domain of mechanical, computer and electrical engineering, and encompasses only a
small fraction of what computer scientists are preoccupied with.

2. Puzzle instinct: Almost all games could be associated with the puzzle game genre. Some were straight up
puzzle games, providing the player a single screen with a puzzle to solve. Others combined the puzzle genre with
that of the adventure genre, allowing the player to walk around and then solve puzzles occasionally. Puzzles lend
themselves well to CS, as much of this discipline is about solving complex problems logically and rationally. Also,
puzzle games are in the top two genres of games played by teens (Lenhart et al., 2008), possibly because humans
have an innate “puzzle instinct” (Danesi, 2002). This puzzle instinct appears to exist for choosing a game genre for
designing CS educational games too.

3. The single hero: Except for Bots, which is described as a social collaboration-game where players work togeth-

er to solve puzzles using simple programming concepts, all digital games we included are single-player games.
The analog games were all competitive multiplayer games. This choice for a single-player game may have con-
sequences on how players view CS. One of the “myths” about computer scientists is that the work is solitary and
boring (Drexel University Department of Computer Science, n.d.). In practice, computer scientists must work
together and they (should) talk with users often (Nielsen, 1993). To be fair to developers, many puzzle games are
single-player, so if an early design choice is to use the puzzle genre, it may automatically result in the game being
a single-player game. In addition, multiplayer games are much harder to develop (Harteveld & Bekebrede, 2011).
However, this design decision may have implications on problem-solving rhetoric: across all games, we observed
that problem-solving was solely individually oriented. This rhetoric further undermines the idea that CS is about
collaboration.

4. Born late: Games teaching CS are largely a phenomenon from the past decade (and especially the past five
years), whereas educational programming languages have been around much longer. For example, Logo was
designed in 1967 (Logo Foundation, n.d.). The development of games to teach CS has even lagged behind the
design of educational games in general (Harteveld, 2011). This relatively recent interest may be due in part to the
continued emphasis on using game design (not game play) to teach CS skills, primarily programming.

5. University-led development: Researchers and/or students have created almost all of the included games. Al-

though this pattern reflects much of the development of educational games in the past years, for-profit companies
have developed games about mathematics and language, for example. The difference possibly reflects the place
and status of CS in society. The viewpoint that programming and computational thinking are necessary skills for
the 21st century is increasingly popular but not yet reflected in most school curricula. Since for-profit companies’
priorities tend to be market-driven, a more widespread interest in the design of games to teach CS may not de-
velop until computational thinking or CS concepts are more widely incorporated into K-12 and higher education.

6. Broad and unspecific learning objectives: The learning objectives of most games amount to “teaching programming”
or the “basics of programming”. There are many concepts involved in learning how to program and, therefore, such learning
objectives can be considered broad and unspecific. This is especially problematic for assessing student learning outcomes—
either by the game or by a teacher. It might be that within the game’s design, these broad objectives have been decomposed
into more detailed objectives, which (though implicit to the player) then have guided game design and, potentially, assess-
ment. But it could also be, and this is not an unlikely scenario, that this lack of clarity is reflected in the game’s design, and
then it becomes questionable if the game is effective at all. Games that have specific, detailed learning objectives typically
are highly specialized and teach a particular CS concept. This is illustrated by Not! The Simpsons Donut Drop that teaches
basic Boolean expressions only.
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7. Gender ambiguity: Many games specify the target audience in terms of age, not in terms of gender. One of the
tropes in commercial games is a strong emphasis on male characters, but if we look at the protagonists in the
games we reviewed, we see a preference for non-gender specific characters. The one game with a female protag-
onist was led by a female game designer—but even for this game the intended gender audience was not specified.

8. Lack of context: Very few of the games studied feature any kind of story, even a background story. Though
puzzle games do not need story, it can provide meaning and relevance to any actions the player makes. This may
be important for teaching CS and building a favorable impression of the field, as social context and relevance
is important for learners, especially women (Margolis & Fisher, 2003). The games with at the very least a back-
ground story often provide a problem with either societal relevance (e.g., ToonTalk 3) or social relevance (e.g.,
Machineers).

9. Dominance of fiction: Amongst all games, the use of fiction of any kind is predominant. Players set foot in a
science fiction, fantasy, or cartoon setting and control an avatar that represents a character or something along
the lines of the metaphor (e.g., turtle or snowboarder). This dominant use of fiction is not necessarily what all ed-
ucational games turn to. Some realism may be incorporated by letting the player take the role of a scientist or a
professional, or the setting may be depicted in a realistic yet iconic style. CS involves actions in a digital, abstract
context (i.e., programming) and thus might be more challenging to represent in a compelling, real world context
than, say, political science or biology. However, finding ways to contextualize CS in real-world contexts may be
important to help students envision CS as a potential career.

10. Proliferation of coding: We have not found a strong pattern of programming mechanics. Of those games that
include the ability to program, practically any variety of block, visual, pseudo, unique, or actual coding can be
found. This is likely a result of different philosophies on teaching CS, the games having different target audiences,
and some games being geared to teach a specific language. Nevertheless, this proliferation begs the question of
what programming mechanic is most appropriate for particular learning objectives, and what mechanic designers
should choose going forward.

Conclusion and Future Work

Our critical analysis provides grounded reasons to question how games teaching CS have been designed, espe-
cially in terms of gender-inclusivity. It also allows for identifying new opportunities for unique educational games.
We identified opportunities to emphasize collaboration, include narrative, and provide a (social/societal) relevant
and less fantastical context, all factors in designing a game that appeals to girls. Our work additionally encourages
designers to become more specific about the underlying educational philosophy and associated objectives, and
be more creative with the game genre and setting. CS is a far broader field than can be effectively portrayed with
games that are just about individuals solving puzzles and programming robots, and while many educational games
are including options for players to interact with a diverse cast of characters, there is a great need for diversity in
the actual mechanics of the games.

Our methodology and accompanying results provide game designers and educators an incentive to adopt a crit-
ically reflective and creative attitude toward teaching CS through games. The methodology can be used as a
checks-and-balances system during design, much akin to Flanagan’s (Flanagan, 2009) critical play model that en-
courages the subversion of popular gaming tropes through new styles of game making. The difference here is that
we encourage subversion of popular educational gaming practices. Our outcomes are specific to CS educational
games, but we believe that our approach and insights can be extended to educational games on other topics and
for considering other issues of inclusivity, such as cultural differences (Hofstede, 1984).

The work presented here is preliminary. We intend to extend and fine-tune our methodology with more categories
and codes, consider more games, and use these patterns as part of future research into understanding the effi-
cacy and design of CS educational games. Our team’s long-term goal is to create a gender-inclusive game for an
international audience of middle school-aged students (especially girls) that teaches a wide variety of CS concepts
rather than simply teaching programming, and showcases the variety of ways in which CS can be applied to show
the broader relevance of the field.
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Appendix: Games Used in Analysis

1. (untitled): Moradi, J. (2013). A Card Game to Teach Kids Computer Science and Math. http://javaunmoradi.
com/blog/2013/01/22/a-card-game-to-teach-kids-computer-science-and-math/.

2. A.l. Wars: The Insect Mind: Tactical Neuronics (2012). A.l. Wars: The Insect Mind (PC). http://www.tactical-
neuronics.com/content/main.asp.

3. Beadloom: Boyce, A., & Barnes, T. (2010). BeadLoom Game: Using game elements to Increase motivation
and learning. In Proceedings of FDG, 25-31. New York, NY, USA: ACM.

4. Blockly: Maze: Google Blockly Project (n.d.). Blockly: Maze (Web). BrainPOP. http://www.brainpop.com/
games/blocklymaze/.

5. BotLogic: BotlLogic.us (2013). BotLogic (Web). http://botlogic.us/.

6. BOTS: Hicks, D., Catete, V. Culler, D., & Kingsley, N. (n.d.). BOTS (PC Game). Game2Learn http://www.
game2learn.com/?page_id=63.

7. C-Jump: C-Jump Factory (2007). C-Jump. http://www.c-jump.com
8. Cargo-Bot: Two Lives Left (2012). Cargo-Bot (iOS). http://twolivesleft.com/CargoBot/.
9. CeeBot: Epsitec Games (n.d.). CeeBot (PC). http://lwww.ceebot.com/ceebot/index-e.php.

10. CodeSpells: Esper, S., Foster, S.R., & Griswold, W.G. (2013). CodeSpells: Embodying the metaphor of
wizardry for programming. In Proceedings of ITICSE '13, 249-254 New York, NY, USA: ACM,

11. CoLoBot: Epsitec Games (n.d.). CoLoBot (PC). http://lwww.ceebot.com/colobot/index-e.php.

12. Dance Tool: Campbell, A., Culler, D., Boyce, A., Hicks, D., Sabo, D., Powell, E., & Pickford, S. (n.d.). Dance
Tool (PC Game). Game2Learn, http://www.game2learn.com/?page_id=108.

13. GameStar Mechanic: Institute of Play, & E-Line Media (2010). Gamestar Mechanic (Web). https://gamestar-
mechanic.com/.

14. LearnMem1: Papastergiou, M. (2009). Digital game-based learning in high school computer science educa-
tion: Impact on educational effectiveness and student motivation. Computers & Education, 52(1), 1-12.

15. LightBot: LightBot Inc. (n.d.), LightBot (iOS & Android). http://light-bot.com

16. Logical Journey of the Zoombinis: Broderbund Software (2001). Logical Journey of the Zoombinis (PC
Game) (version 2.0). The Learning Company,

17. Machineers: Frederiksen, N. G., Lode, H., Giuseppe Enrico Franchi, G.E., & Fischerson, M. (2012) Ma-
chineers (PC Game). Copenhagen, Denmark: Lohika Games..

18. Manufactoria: PleasingFungus Games (2011). Manufactoria (Web). http://pleasingfungus.com/.
19. MindRover: The Europa Project: CogniToy (2000).MindRover: The Europa Project (PC). CogniToy.
20. Move the Turtle: Next is Great (2012). Move the Turtle (iOS),. http://movetheturtle.com/.

21. Not! The Simpsons Donut Drop: Edgington, J.M. (2010). Toward using games to teach fundamental com-
puter science concepts. PhD Thesis, University of Denver.

22. Recursive Breakout: (same ref as #21 above)

23. Ricochet Robots: Randolph, A. (1999). Ricochet Robots (Board Game). Rio Grande Games.
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24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.

36.

RoboRally: Garfield, R., & Wizards of the Coast (1994). RoboRally (Board Game),

Robot Odyssey: Wallace, M., & Grimm, L. (1984). Robot Odyssey (Apple 1l). Learning Company.
Robot Turtles: Shapiro, D. (2013). Robot Turtles. . http://www.robotturtles.com/.

RoboZZle: Ostrovsky, I. (n.d.). Robozzle (Web), http://lwww.robozzle.com/.

Rocky’s Boots: Robinett, W., & Grimm, L (1982). Rocky’s Boots (Apple Il). Learning Company.
Super Solvers: Gizmos and Gadgets: Learning Company (1993). Super Solvers (PC).

The Lost Mind of Dr. Brain: Sierra Entertainment (1994). The Lost Mind of Dr. Brain (PC),.
ToonTalk 3: Animated Programs (n.d.). ToonTalk. Http://www.toontalk.com/English/toontalk.htm

Totally Spies! Swamp Monster Blues: FiniteMonkey Inc. (2007). Totally Spies! Swamp Monster Blues
(PC). Brighter Minds Media Inc.

Tynker: Lost in Space: Tynker (n.d.). Tynker: Lost in Space, (Web). BrainPOP. http://www.brainpop.com/
games/tynkerlostinspace/.

Tynker: Puppy Adventure: Tynker (n.d.). Tynker: Puppy Adventure (Web). BrainPOP. http://www.brainpop.
com/games/tynkerpuppyadventure/.

Tynker: Sketch Racer: Tynker (n.d.). Tynker: Sketch Racer (Web). BrainPOP. http://www.brainpop.com/
games/tynkersketchracer/.

Wu'’s Castle: Eagle, M., & Barnes. T. (2008). Wu’s Castle: Teaching arrays and loops in a game. In Proceed-
ings of ITICSE '08, 245-249. New York, NY, USA: ACM
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Dense Worlds, Deep Characters:
Role-Playing Games, World Building, and Creative Writing

Trent Hergenrader, Rochester Institute of Technology,

Creative Writing in the Twenty-First Century: Upgrade Required

The first decade of the 21t century has seen a rise in academics working in “creative writing studies,” an academic
discipline that explores and challenges the traditional workshop method commonly found in creative writing courses
(Donnelly, 2011). While creative writing studies is growing, creative writing scholars have yet to address online
tools that promote a writing culture of collaboration and mass participation. Jenkins (2009) describes participatory
culture as “a culture with relatively low barriers to artistic expression and civic engagement, strong support for
creating and sharing one’s creations, and some type of informal mentorship whereby what is known by the most
experienced is passed along to novices” (p. 3). While the traditional creative writing workshop focuses on craft
aspects of single-authored works, instructors can use their classrooms to structure a more democratized, socially
aware community of student-writers working around common interests (Curwood, Magnifico, & Lammers, 2013).

In addition, the institutional space provided for creative writing can provide students with life skills beyond the
production of a literary short story. Jenkins (2009) identifies eleven skills that will be required for citizens in the 21st
century: play, performance, simulation, appropriation, multitasking, distributed cognition, collective intelligence,
Jjudgment, transmedia navigation, networking and negotiation. Rather than focusing entirely on literary aesthetics,
creative writing classrooms can be reimagined as experimental spaces that encourage students to work on projects
that require collaboration and teamwork while also honing their skills with digital tools.

Using RPGs in Fiction Writing Classes

In order to address as many of these skills as possible in my fiction writing classes, | have incorporated collaborative
and team-based writing projects using a variety of games: videogames, role-playing games (RPGs), parlor games,
card games and combinations of each. While much critical attention in game studies has focused on how games
tell stories, it's important to remember that all kinds of games act as excellent story-generating systems (Aarseth,
2004) that can be used by instructors to encourage students to explore new directions in their writing.

In my own research using RPGs in fiction writing classes (Hergenrader, 2011; Hergenrader, 2014) | have argued
that their combination of rules and aleatory elements provides an ideal balance of structure, unpredictability, and
creative freedom for beginning fiction writers. Mackay (2001) describes the RPG as an episodic and participatory
story-creation system that uses a set of quantified rules that help determine how characters’ spontaneous
interactions are resolved. For writing classes, this means the RPG invites greater amounts of engaged participation
from every student. The spontaneity of the game models how stories evolve from the decisions the students’
characters make, and the episodic quality of gameplay allows for natural breaks for class discussions pertaining
to narrative craft. The rules provide both structure and boundaries for the players’ actions. Thus this game-based
methodology provides a situated and embodied learning space, which Gee (2007) argues is an ideal combination
for deep learning.

Though playing RPGs in fiction writing courses has numerous benefits, it also presents significant challenges
in regards to time and complexity. Teachers with little or no experience with RPGs might be unwilling to invest
significant time in learning how to play them, and in-class gaming sessions present other logistical challenges,
particularly in terms of having students fill the role of game master (GM). In RPGs, control over the story is
distributed unequally between the GM and players (Cover, 2010; Mackay, 2001) and this can create challenges in
a classroom environment. Talented GMs possess an aptitude for improvisational narrative (Hindmarch, 2008) that
not all students possess in equal measure, meaning that some groups may experience a narratively rich campaign
while others may not. Furthermore GMs who act dictatorially or vindictively can frustrate players and make the
RPG session a hostile environment (Fine, 2002). Also, rule-based representations of characters of different races
and genders can unintentionally become essentialist in nature (Voorhees, 2009) if not corrected by a conscientious
GM. GMs possess knowledge not available to players (Mackay, 2001) and thus unexpected GM absences disrupt
the consistency of the players’ campaign. While no single challenge is insurmountable, each adds to a significant
amount of managerial overhead for an already complex course structure.

Yet even without classroom play sessions, the RPG still provides an excellent model for collaborative work through
the creation of an RPG-derived catalog. | have argued (Hergenrader, 2014) that RPGs allow players to assemble
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highly flexible stories by selecting entries from catalogs detailing available items, locations, and characters.
Catalog entries help create a coherent, rule-based world based on quantitative and qualitative information that
gives the players context for how each entry might fit into their game. For example, the free Dungeons & Dragons
module “Keep on the Shadowfell” (Wizards, 2009) describes the village of Winterhaven through a combination
of quantitative and qualitative information, such as the demographic information (pop. 977) and its economy
(agriculturally-based system using barter and trade) along with a map of structural features such as the locations
of gates, inns, and shops. These are complemented by narrative descriptions (e.g. “the population of Winterhaven
is predominantly human, with a scattering of dwarf families and a handful of individuals of other common races,
including a couple elves” [p. 9]) and information about the village’s most important citizens and their dispositions.

The quantitative portion of the entries creates internal coherence for the world and allows in-game decisions to
both be consistent and informed. For example, a character with strength value of 8 is weaker than a character
with a 10, but either character could lift a crate that requires a strength of 6. The qualitative portion gives more
subjective narrative information, for example whether the lord of the village is welcoming to or suspicious of
strangers. Each entry carries its own storytelling potential; when combined with other relevant catalog entries, the
storytelling possibilities increase exponentially.

The following sections detail how writing instructors may guide students through the process of constructing their
own world and catalog of entries through critical world building, and how a series of character creation exercises
adapted from RPG resources and fiction prompts can help students develop well-rounded protagonists for their
stories. Both processes rely extensively on the balance of quantitative and qualitative information found in RPG
catalogs of fictional worlds.

Critical World Building

In my RPG classes, students begin by collaboratively creating a large-scale speculative world that resembles those
found in popular digital RPGs (DRPGs) like Bethesda Softworks’s Fallout 3 and Skyrim. Students are enthusiastic
about writing in science fiction and fantasy settings, but more importantly speculative fiction writers must think
deeply about how the lived experience of characters will change when the rules of a world change, either slightly
or radically. McHale (1987) calls fictional worlds that break from our consensus reality as “ontologically dominant”
works of fiction, or ones that privilege the experience of being over knowing. He argues that such that ontologically
dominant works present philosophical questions such as: What is a world? What kinds of world are there, how are
they constituted, and how do they differ? What happens when different kinds of world are placed in confrontation,
or when boundaries between worlds are violated?

In the class student writers must come to a mutual agreement about the rules of their world, which in turn raises
productive questions about the relationship between the shared fictional world they’re creating and our subjective
impressions of the reality we currently inhabit. While some questions about the world might be politically neutral,
others are explicitly political in nature. For example, an innocuous question might be “does magic exist in your
world?” whereas a more politically charged question would be “is magic equally available to men and women in
your world?” The first question is one any novice writer would be expected to answer; however the second requires
a good deal more unpacking to answer well.

| call this process “critical world building” (Hergenrader, 2014), which is a dialogic, recursive conversation between
the instructor and students, and between students working in peer groups. It happens in four steps: completing a
world building survey; writing a metanarrative; populating a catalog; and plotting entries on a map.

World Building Survey

In a pre-course survey, my students elected to create a post-apocalyptic world. In the first week of my fiction writing
course | sent them a follow-up web survey that consisted of two parts: one that answered “big questions” about the
post-apocalyptic world and a second that addressed more specific social, economic, and political concerns. Both
parts provide a starting point for discussions about writing the world’s metanarrative. The “big questions” portion
asked the following:

0 How the apocalypse happened (biological warfare, nuclear war, pandemic, etc.)

[1 When the apocalypse happened (ancient, Renaissance, Industrial Revolution, early 20" century, present, near
future, of far future)

0 How long ago the apocalypse had happened (anywhere from yesterday to 100 years ago)
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Whether the world was an alternative version of our reality or an entirely new world
The size of the this explorable world (a country, an average-sized state, large city, small city)

The geographic features present (coastline, desert, forest, mountains, etc.)

[ I s A |

The season (winter, spring, summer, or fall)

The questions were quantitative, i.e. radio buttons and sliders as opposed to short answers. Such questions
provide a general framework for the fictional world and also stimulate thinking about how answers might combine
in interesting ways. For example, a world where a disease wiped out most of the population one year earlier will
be quite different than a world 100 years after a nuclear holocaust. Beginning writers often fail to think about
geography and season when starting a new story, yet shelter and travel are dramatically impacted based on the
weather, and frigid winter and hot summers present unique challenges for characters, especially those living in a
world with limited infrastructure.

The second and longer section was entitled “tricky social questions” and laid the groundwork for critical classroom
discussions. Each features a rating scale of 1 to 5 and covered the following:

[0 Gender relations (from strongly matriarchal to strongly patriarchal with 3 being gender equality)
Economic strength (from depression and scarcity to a booming economy)

Economic distribution (from near total equality to extreme inequality)

Race relations (from little tension between races to extreme levels of tension between races)
Sexual orientations (from complete acceptance to zero tolerance of non-heteronormativity)
Population size (from small (25k people) to very large (1.5 million+))

Law and justice (from complete anarchy to robust system of laws, policing, courts, and jail)
Political infrastructure (from “war of all against all” to strong democracy and free elections)

Healthcare and education (from virtually nonexistent to widely available to all)

O O o o o o o o &3

Religious influence (from nonexistent to religion being central to all aspects of daily life)

The questions are intended both be value-neutral and though-provoking. For example, a world with a strong
economy but high inequality could either be primed for a popular revolution against those in power, or it could be
fragmented with gang factions fighting in the streets over scarce goods. Either option could provide a rich backdrop
for storytelling.

Discussion, Debate, and Writing the Metanarrative

As we discussed the survey results in class, | asked students to answer the questions for our actual world. For
example, | asked students where they thought our society is in terms of gender equity. While no one suggested
we have a matriarchal society, some (usually young men) suggested we’re somewhere between equality and
slight patriarchy. Predictably, other students (usually young women) took exception to that, and as instructor |
moderated the conversation as necessary, keeping discourse civil while suggesting questions students perhaps
hadn’t thought of themselves, such as, “What does it mean for a society to be slightly patriarchal?” When the class
reached some consensus, or when | called time, the question turned back to how the issue should be handled in
the fictional world and the conversation continued. | repeated the process for all 10 questions, a process that took
several class periods.

The final decisions needed be narrativized for the qualitative portion of the process, which proved to be an
interesting writing challenge for students, especially when they opted for pat answers. For example, if a class
decides that the post-apocalyptic world has reached perfect gender equality, the logical question is, “How did that
happen?” Such questioning across all categories prevents the speculative world from becoming mere escapist
wish fulfilment and requires the authors to think hard about how social, political, and economic realities come to
pass, and then express that in the form of a narrative. This is what Mayers (2004) calls “craft criticism,” or situating
the act of creative writing within specific institutional, political, social and economic contexts. The quantitative
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answers from the survey help pose these “tricky questions” and the qualitative narrative descriptions attempt to
answer them.

During this process, appointed note takers recorded class decisions and posted them to the course wiki. Wikis
have the advantage of being editable by any authorized user and each page features change logs and discussion
threads. This prevents users from deleting content anonymously and also allows them to carry on conversations
after class. | reserved class time for students to work in small groups and encouraged groups to consult with
each other as they wrote. For example, the students working on the world’s economic system were in constant
discussion with the group writing about governmental structures. As instructor, | remained actively involved to steer
any content away from genre clichés or essentialist depictions of groups of people, and | also prompted students
to create new categories as they saw fit. For example, | encouraged them to begin adding professions and political
factions once the economy and governmental structures had been better fleshed out.

In a matter of a few weeks, the students produced roughly 8000 words or over 30 pages of collaboratively written
metanarrative. While some students contributed more than others (which | tracked and assessed via the wiki page
histories) no one could claim sole authorship for the work, since all parts of the world were inextricably linked to the
others. Furthermore, students developed deep interests in certain aspects of the world and wanted to start filling
in the narrative with more concrete details, which lead to the next phase: populating the catalog.

Populating the Catalog with Items, Locations, and Characters

Students determined what attributes were necessary for each of three entry types—items, locations, and
characters—and how catalog entries should be quantified and qualified. | steered them toward comparative, rather
than numeric, terms to increase an entry’s interpretive possibilities and resist essentialist claims (Arjoranta, 2011).
For example, rather than a crate requiring a strength of 6 to lift, it could be defined as being “very heavy.” As long
as entries use the terminology consistently—both an encyclopedia and grand piano cannot both be described as
“very heavy”—then the descriptors can suggest more fluid, interpretive relationships. A “very strong” person might
be able to lift a “very heavy” object, but a “weak” one could not; for a “strong” person it would be a spontaneous
judgment call.

Once the class reached an agreement about how catalog entries should be quantified and qualified, the world
built out very quickly. | took the requirements for each type of entry and created a page template to ensure
entries were completed consistently. For example, every item required a weight, value, and rarity—expressed
either numerically or descriptively—and a brief narrative that gave it some context for how it is used in the world.
Assigning students even a modest number of entries results in a very dense world. If every student creates only 5
locations and characters, in a 25-student class the catalog will have 125 unique locations and characters available
to them for fiction writing, all in a matter of a few weeks.

Plotting Entries on a Map

The world building survey establishes whether the catalog will be contained in a geographically small but dense
urban area (e.g. Manhattan, Tokyo) or spread across an entire region like southern California. The density of
entries on the map will also impact the narrative: Do characters have to travel 30 miles to see their neighbor,
or simply walk down the hall? How might that shape character interactions? My first class chose the greater
Milwaukee area, and the second chose the region of southeastern Wisconsin.

Using markers in Google Maps results in a map very similar to the ones found in DRPGs like Bethesda'’s Fallout 3
or Skyrim. Figure 1 shows a close up of more than a dozen map markers—some of which are locations and some
are characters—in post-apocalyptic Madison. Note that the marker description contains a link to wiki entry so users
can easily move between the map and wiki.
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Figure 1. Map Markers in Post-Apocalyptic Downtown Madison in Google Maps.

Students also gain a better spatial and temporal relationship between locations and characters through plotting
locations on an actual place. Mapping also encourages them use monuments and other culturally significant
spaces in their fiction in meaningful ways, something that videogames already do with success (Bogost, 2011).
The map portion can also be layered over the city where the students reside, giving them incentive to reimagine
and explore their own communities through the lens of a fictionalized world.

Character Creation Exercises

With the completion of the critical world building portion of the course, the students should have a firm understanding
of the multifaceted, complex world that will serve as an integral and active backdrop for their fiction. However
good stories need emotionally well-rounded characters too, lest the characters wind up feeling more like a
“conglomeration of stats and types rather than the richly complex character that is the stuff of literature” (Martin,
2011), a problem that can plague bland or generic DRPG characters.

Tabletop RPG players often create elaborate identities for their player-characters (PCs) and write stories about
them that take place before, during, and after game sessions (Bowman, 2010; Cover 2010). For my fiction writing
courses, | have adopted the term “perspective characters” to describe the personalities the players assume when
writing their fictions, and | refer to them using the same abbreviation (PC).

First off, PCs should have at a minimum the same statistical categories as the wiki entries to ensure consistency
across all characters in the catalog. Instructors will want to closely monitor the creation of PCs so students’
characters have weaknesses as well as strengths and do not become larger than life superheroes. Aleatory
techniques can also be used, such as dice rolls to determine numeric statistics, or students can balance any of
their characters’ above average attributes with below average ones.

Secondly, as an in-class activity, | ask a series of quantitative and qualitative questions inspired by creative
writing textbooks (Bernays & Painter 2010) and RPG character prompts (Bowie, 2013). This begins with their
PC’s “driver’s license” and “tax return” information—height, weight, eye color, race, gender, occupation, level of
education, economic class, current living situation, etc. They then include more personal details such as tattoos,
style of dress, or other distinguishing features. In summary fashion, | ask them how a stranger at a bus stop might
describe the PC at a glance in 1-3 sentences.

Next we move to broader, evaluative questions. In 3-4 sentences, | ask them to describe their character’'s home
life growing up and their attitude toward education; then | ask for 3-4 sentences on the character’s social network,
their attitudes toward the opposite sex, and their short and long term life goals.

Then we move into a series of quantitative aspects. | ask them to review a list of dispositions (Angry, Anxious,
Apathetic, Ashamed, Calm, Contemptuous, Curious, Excited, Joyful, Melancholy) and choose the top two that
best represent the character. | encourage them to offer any alternatives as well. Then | ask them to rank their
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characters’ following attributes on a scale of 0 to 100:

—

Outlook — from pessimistic (0) to optimistic (100)

Integrity — from unscrupulous (0) to conscientious (100)
Impulsiveness — from spontaneous (0) to controlled (100)
Boldness — from cowardly (0) to daring (100)

Flexibility — from stubborn (0) to adaptable (100)

Affinity — from cold/aloof (0) to warm/hospitable (100)
Comportment — from gruff/antisocial (0) to charming (100)
Interactivity — from reserved/loner (0) to engaging/outgoing (100)

Disclosure — from secretive (0) to candid (100)

[y I ) s I [ s

Conformity — from conservative/orthodox (0) to heterodox/shocking (100)

| then have them give five-word catch-phrase answers for their character’s opinion on religion, general political
views, sex and sexual relations, war and violence, drugs and alcohol, and the government.

The next section asks them to select their characters’ two primary motivations and assign them values between 1
and 99 than cannot exceed 100: Achievement, Acquisition, Balance, Beneficence, Chaos, Competition, Creation,
Destruction, Discovery/Adventure, Domesticity, Education, Enslavement, Hedonism, Liberation, Nobility/Honor,
Order. Play, Power, Recognition, Rebellion, Service, Torment, Tranquility, and Understanding. They are also free
to suggest other motivations not listed.

The final section is a series of 24 questions | ask in 24 minutes, or one minute per question. They range from “what
is your PC’s greatest fear?” to “what’s your PC’s idea of a perfect date?” to “what animal would your PC be and
why?” The full list can be found on my website <trenthergenrader.com/worldbuilding>.

The PC customization process can be completed in one class session. The time limit forces spontaneous thinking
similar to that required during an RPG session. To mix things up, | also chose certain attributes for students’ PCs.
For example, in my post-apocalyptic class | had 70% of their PCs living in crushing poverty, which dramatically
altered their relationship to the minority of wealthier characters.

Creative Play in the Critical Space

At the end of the process the class will have a sprawling, collaboratively built world complete with
a detailed history plotted onto a map, and each student will have a unique PC. The entire process
can be completed in about six weeks, based on three hours of class time per week. While students
typically develop plenty of story ideas in this time, instructors can also add in more game variations like:

0 Choose at random two characters, an item, and a location for each PC and have students write a story
that prominently features each entry.

[0 Choose two locations and have the PC travel between them, describing what he or she experiences
along the way.

[0 Ask PCs to give a detailed, personalized history of a specific location on the map.

Many students familiar with genre fiction will attempt to have their stories match the epic scale of the world they’ve
created, but | strongly suggest they instead focus on the human experience of their PCs in smaller story arcs—
stories that happen in afternoons rather than over lifetimes or generations. Through drafts and revisions, | remind
them to think about their PCs’ unique subject positions in this world and how that might impact their narratives.

Such a project is intensely collaborative yet allows students to pursue their own interests while foregrounding
Jenkins’s (2009) 21st century skills. The RPG-inspired quantitative and qualitative aspects make the process
unpredictable and fun, yet also ensures consistency. Students not only learn about fundamental aspects of
narrative but they also develop essential technical and life skills as well.
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Introduction

Turn Up the Heat (tidal.northwestern.edu/greenhomegames) is a cooperative family board game that encourages
reflection on tradeoffs related to money, comfort, and environmental sustainability (Figure 1). The game playfully
confronts power dynamics associated with the use of residential thermostats to control domestic heating and
cooling systems. In doing so, it addresses common misconceptions about how thermostats work (Kempton, 1986)
and how they can be used to save energy and money (Peffer et al., 2011). Our game incorporates traditional ele-
ments such as cards, tokens, and a game board, but it also includes a tablet computer app as a central feature of
play. The app simulates heating and cooling system based on factors such as outdoor temperatures, thermostat
settings, and home insulation levels. It also gives all players (parents and children alike) the opportunity to adjust
a thermostat on their turn.

Figure 1. Turn Up the Heat is a cooperative board game in which players make tradeoffs
related to comfort, energy, money, and environmental sustainability. The game incorpo-
rates a tablet computer app as a central aspect of play.

In designing Turn Up the Heat, we were careful to balance the purely digital aspects of the app with the physical
components of the board game. The tablet computer is only one part of the game as a whole, rather than the other
way around. Our reason for doing this is to preserve advantageous social aspects of board game play (e.g. Ber-
land & Lee, 2011; Guberman & Saxe, 2000; Nasir, 2005) and to involve entire families in thinking about household
energy consumption. Turn Up the Heat is the result of a yearlong iterative process in which numerous prototypes
were developed and tested. After seven months internal testing, we brought the game out to nine families for a
total of eleven game sessions. In this paper we provide an overview of our design and a brief summary of results
from our playtesting session. Our findings highlight the interplay between, children, adolescents, and adults, and
the ways in which families drew parallels between the game and their real-world circumstances.

Background

This project is guided by the idea of building novel interactive systems based on existing cultural forms (Horn,
2013; Horn, 2014). The advantage of such an approach is that it provides users with a foundation for engaging
in and interpreting an unfamiliar activity. In the case of our game, even though some of the representations are
initially confusing, the board game form helps to anchor the experience in a familiar medium. People know that
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there will be some basic structure that involves taking turns, rolling dice, moving tokens, exchanging play money
for in-game resources, and so on. Importantly, they also know how to engage in game play with friends and family.
In creating this game, we considered other approaches (such as a more conventional video game), but the board
game seemed more appropriate for the types of whole-family engagement we were interested in fostering.

Board Games and Learning

Board games have been well studied by mathematicians, psychologists, and learning scientists. For example, Ber-
land and Lee (2011) analyzed video of college students playing the cooperative board game, Pandemic, and found
evidence that players made use of sophisticated computational thinking skills in the course of game play. Nasir
(2005) studied children and adults from African American communities playing dominoes. Her analysis focused
on the nuanced ways in which players sought and offered help as a way to improve the game experience. These
strategies became increasingly sophisticated as she moved from observing children to adults. As a final example,
Guberman and Saxe (2000) developed a game called Treasure Hunt for use in elementary school mathematics
instruction. They found that children created thematic divisions of labor as they took on various roles in the game.
These divisions of labor enabled children to accomplish mathematical problems that were beyond their indepen-
dent ability. In our playtesting sessions we observed similar divisions of labor that seemed to allow families to enact
more sophisticated strategies together than they would have on their own.

While not a study of board game play, Stevens, Satwicz, and McCarthy’s (2007) study of children playing console
video games in homes is notable for what it reveals about the complex and spontaneous learning arrangements
that children form during play sessions. The study also suggested a mutual interplay between “in-game” and “in-
world” experiences of children as they navigate between school, homework, and play. These findings inspire hope
that family experiences playing Turn Up the Heat might translate to in-world decisions that families make about
heating and cooling their homes. Throughout the game design process, we were guided by the notion of intrinsic
integration (Habgood & Ainsworth, 2011; Kafai, 1996). Foremost, this means that our game should be fun to play.
Additionally, we sought to integrate the core mechanics of game play—namely setting a thermostat in order to stay
comfortable, while, at the same time, keeping energy consumption minimal—with our intended learning outcomes.
Finally, the representations used in the game parallel the representations that players might encounter in real life.

Thermostats

Residential thermostats were first developed in the late 19" century but gained widespread use in the 1950s.
The first thermostat that players encounter in our game (Figure 2, left) is modeled after a common mechani-
cal thermostat introduced this era. In the 1990s, digital, programmable thermostats started to gain in popularity.
These devices allow consumers to program different temperatures for different times of the day so that a house
will automatically heat up or cool down at pre-set intervals. According to Energy Star, a joint program of the U.S.
Environmental Protection Agency and the Department of Energy, “properly using a programmable thermostat at
home is one of the easiest things you can do to lower your energy costs. It's as simple as set and save” (Energy
Star, 2010). Despite this optimistic assessment, there are several serious usability problems with these thermo-
stats that fundamentally limit their effectiveness (Karjalainen & Koistinen, 2006; Meier et al., 2011). As a result
their programming capacities are widely underutilized (Meier et al., 2011). In response to studies demonstrating
a lack of energy savings, the U.S. Environmental Protection Agency announced that it would no longer issue the
Energy Star rating for programmable thermostats as of 2009. We now appear to be entering a new era of domestic
thermostats that are smart, online, and controllable by mobile devices such as smart phones and tablet comput-
ers. The Nest thermostat (nest.com) is perhaps the most innovative of these new designs. The Nest incorporates
sophisticated interaction techniques, machine learning capabilities, and connectivity to a Web portal. Our game’s
“Internet thermostat” interface attempts to provide users with an opportunity to directly manipulate temperature
zones for their characters (Figure 2, right).
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SET YOUR THERMOSTAT

Figure 2. Players start the game with a manual thermostat (left) and can upgrade to a smart thermostat
(right) that allows players to set temperatures for four different time zones.

However, even though thermostats are perhaps getting “smarter”, it does not mean that people will necessarily
understand them any better than did in prior decades. The cognitive science research of Kempton (1986) high-
lights a number of “folk theories” that people hold about how thermostats work. For example, many people think
that a thermostat operates like a valve and incorrectly assume that “cranking” the heat up to a higher temperature
than necessary will warm up a home faster than setting the thermostat to the desired temperature. In fact, for most
heating systems, turning the temperature up higher than necessary does not heat a home any faster and risks
wasting energy.

Background Interviews

Much of the inspiration for Turn Up the Heat comes from a series of 23 interviews that we conducted with families
over a period of two years around issues of domestic water and energy consumption. One finding from these
interviews is that many youth rarely, if ever, touch the thermostat(s) in their home and that they have a minimal un-
derstanding of how thermostats work. Unlike other potentially dangerous (but important) household activities such
as cooking and cleaning, there appears to be less of an opportunity for youth to get involved as they get older. Our
data suggests three main reasons why this is the case. First, many adults seem uncomfortable with thermostats
and use language like “fussy”, “tricky”, and “afraid | might mess it up” when describing them. Second, parents are
often leery of the financial implications of thermostats and tend to believe that children will simply over-adjust for
comfort without understanding reasonable temperature ranges, without considering alternative like “putting on a
sweater”, and without considering broader impact on family finances. Finally, most thermostats are designed to
blend in rather than stand out. They are usually beige or white in color with tiny controls that are uniform in appear-
ance (or even concealed by small doors). They also tend to be mounted on the wall at adult height. One of the
goals of Turn Up the Heat is to counter these fears and uncertainties and help families explore reasonable and safe
ways for children to become involved in consequential household energy management activities. We also hoped
to subtly draw attention to power dynamics around the use of residential thermostats by giving all players (children
and adults) in the game the chance to set the thermostat for the team on their turn. In this way, we also intended
to confront some of the usability issues and misconceptions surrounding thermostat use.

Design Overview

Turn Up the Heat is a family board game for 2-5 players ages eight and up. The game features a cooperative style
of play, meaning that players must work together on the same team to beat the game. A more competitive style
of play is possible—in fact, many families suggested that the game could be more fun if family members played
against one another—but our play testing made it clear that the cooperative play style resulted in more reasonable
game durations (45 minutes to an hour) and more interesting strategy discussions among players. To win the
game, players must earn at least 20 Green Points and 20 Comfort Points over the course of one full year while
staying out of debt. At the beginning of the game, each player draws a Character Card that determines his or her
comfort profile. This profile affects how difficult and costly it will be to earn Comfort Points under different weather
conditions. To play, team members take turns rolling a die and moving a single token around a game board rep-
resenting the four seasons of the year. Some spaces on the board indicate special events. For example, when
passing Pay Day the team collects $400 to pay energy bills and to purchase resources. Using the tablet computer,
players then enter the month of the year shown on the game board and spin for random weather conditions that
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simulate the climate of the United States Midwest. For example, in January a player might spin a high tempera-
ture of 30° F (-1° C) and a low temperature of 12° F (-11° C). Players must then set the thermostat based on their
character’s comfort profile. The game begins with a manual thermostat that can be upgraded to a smart thermostat
in the course of game play (Figure 2). The manual thermostat allows players to set only one temperature for the
entire day, while the smart thermostat allows players to set individual temperatures for each of four time periods
(sleep, wake, day, and evening).

Simulator: After spinning for weather conditions, the tablet computer simulates the home’s indoor temperature
over the course of the day based on the thermostat settings, the outdoor air temperature, and the home’s insula-
tion level. This simulation is shown as a temperature over time graph (Figure 3, left) that animates as the simula-
tion runs. Players earn Comfort Points when the indoor temperature is within their comfort zone (orange area) and
lose points when the temperature is outside of the “neutral zone” (light grey area). Of course, running the heating
or air conditioning uses energy and costs money. An indicator to the right of the simulator graph animates the en-
ergy consumed over the course of the day. Players earn Green Points by using less than 300 kWh for their turn,
and, correspondingly, lose points by using more than 400 kWh.
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Figure 3. The app simulates a home’s heating and cooling system, showing the indoor temperature on a

graph over time. Players earn Comfort Points (stars) when the temperature (shown as a white line) stays

within a player’s comfort zone (orange). The energy hog (right) serves as the evil nemesis—an embodi-
ment of the opposition posed by the game.

Resource Cards: After setting the thermostat, players have the option of using one of their Resource Cards to
make it easier to earn points. Some resources (such as warm clothes, hot chocolate, and ice water) can be used
to expand an individual player’s comfort zone making it easier to earn Comfort Points while using less energy.
Other resources (such as insulation, storm windows, and a smart thermostat) improve the home’s infrastructure
making the game easier for all players. These infrastructure cards cost money, so team members must decide
together if a particular upgrade is worth the investment.

Paying the Bill: After running the simulator, all players must make a decision about paying the accrued energy
bill, with options to pay nothing (and thus incur a late fee), to pay a minimum amount (computed as a percentage
of the total bill), or to pay in full. In extreme weather conditions, the energy bill can be surprisingly high, although
not unrealistic for a typical monthly bill.

The Nemesis: In many well-crafted collaborative games, there is a sense of impending doom or suspense that
makes the players feel as if they are competing against a real opponent manifest by the game itself. As the rules
of our game began to solidify, we noticed that while there was some suspense in game play, it felt too amorphous
or disembodied. To address this, we added an evil nemesis character, the Energy Hog, who taunts players when
they are performing poorly and broods over the success of players when they are doing well. As more energy is
consumed during the game, small energy minions (pollution clouds) start to appear and multiply around the prog-
ress screen (Figure 3, right).

Evaluation

To evaluate our game we visited nine diverse families in their homes to conduct playtesting session. Participants
included 13 parents (9 mothers, 4 fathers) and 18 children (ages 6 to 16). The families came from a range of social
and economic backgrounds including one family who earned less than $25,000 a year, four families who earned
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between $25,000 and $50,000 a year, and three families who earned more than $90,000 a year. The families all
controlled their own heating (and sometimes cooling) systems and lived in a variety of building types, including
apartments (2 families), standalone homes (5 families), and condominiums or duplexes (2 families). We began the
first session with each family with a brief interview about family practices around board game play, thermostat use,
and attitudes towards environmental sustainability. After the interview, we invited the families to play the game.
For the first four sessions, substantial intervention was required to explain the rules of play and to work around
glitches in the game. These sessions led to important iterative improvements to the design. In the following seven
sessions, the researchers did not intervene. We instead gave the families a printed rule sheet and let them conduct
the entire session.

Findings

Here we briefly summarize findings (an in-depth analysis will be shared in a forthcoming publication). Our analy-
sis centers around the ways in which in-game experiences and discussions overlapped with families’ real world
circumstances, including how the thermostat interfaces in the game related to existing power dynamics around
household heating and cooling systems. As we had hoped, the cooperative style of play resulted in family discus-
sions around game strategy and the meaning of the temperature graph and thermostat interfaces. These discus-
sions also led to instances in which family members drew connections between the game and various aspects
of their real world circumstances in subtle and not-so-subtle ways. For example, family members often reasoned
about the use of Resource cards in the game based on their experience with real-world analogs.

Family 107

Dad: How about storm windows...
Mom: Ooh, storm windows.

Dad: It costs you money, though.

Mom: They are well worth it, really, it's like putting plastic on the windows.

Here the mother draws a connection between storm windows and plastic insulation as a way to justify the expense
of playing the card in the game. Similar episodes took place with other Resource cards including socks, hot choc-
olate, and smart thermostats. Other intersections between the game world and the real world came out as a result
of the distributed use of the thermostat as the iPad was passed from player to player. For example, in the following
excerpt the family is confronted with an unusually high energy bill.

Family 107: [30:40]

Boy15: | gained comfort points but | lost ... [green points]
Dad: huh. See what your bill is.

Boy13:  [looks over boy 15 shoulder] Four hundred dollars.
Boy15:  Four hundred dollars, how is that even possible?
Dad: How did you have a $400 bill? What did you do?
Mom: Yeah, what did you do?

Boy15: | puton the heat.

[]

Dad: Well, you got to put the heat on in the winters.
Boy15:  Well, that's all | did.

Dad: Well, it's expensive isn't it?

Boy15:  Yeah, itis expensive.
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To interpret this episode, it is important to note that we decided to have the game start on Earth Day (April 22) after
realizing that late spring and early summer tend to be much easier than winter and late fall. This gives families
who have never played the game before a low-risk opportunity to experiment with the thermostat interface and the
basic game mechanics. However, it also means that winter comes as something of a shock. As families round the
board into December and January they are confronted with more extreme (and expensive) weather conditions,
and they realize that they should have been more frugal. In the previous excerpt, the surprise of a high energy bill
is an excuse for the father to share aspects of his experience managing the family heating system, presumably
something he doesn’t do often. It also highlights one of the ways in which traditional thermostat roles were invert-
ed or tweaked through game play. Because the son was the one controlling the thermostat, it gave the father an
opportunity to draw a parallel with his real world experience. As we had hoped when we were designing the game,
moments like these also led to strategic breakthroughs. For example, in the following excerpts the father interprets
strategy decisions of the family as they take progress around the board.

Family 104

Timestamp: 34:50

Dad: Kid, you got us 4 energy points. Way to go.

Boy10: | used no energy! Because | used my chocolate and | turned off the thermostat. | used NO energy, Mom.
Timestamp: 36:45

Dad: | don't need to be that warm. If | go in the mid-60s maybe it'll not be in my total comfort zone, but it'll be in
my neutral zone, so | wouldn’t spend as much money. [sets thermostat to 66]

Boy10:  I'd rather spend less money and use less electricity.

Timestamp: 1:00:00

Dad: That was an interesting strategy. You set it as low as you could.
Mom: Like safety ... safety instead of comfort.
Dad: It wasn't super expensive and ...

Timestamp: 1:06:00

Dad: Now that we know how this works, I'll set the thermostat a lot lower because my goal wouldn't necessarily be to
stay within the orange band, but just don’t go below the negative. | didn’t have that in mind when we started.

Boy10:  And don’t manage your energy in the game as you do in real life.

This example shows how family strategies could emerge in stages. We see this first in the breakthrough from the
son who realizes that it is possible to use no energy on a turn (and thus earn Green Points). This is followed with
the father’s turn in which he actively interprets the temperature / comfort zone graph (Figure 3, left) and expands
on a strategy of giving up on absolute comfort to save energy. Later in the game, the mother pushes this strategy
further by using an approach that she calls “safety instead of comfort”. Through game play the son comments on
his father’s real-world energy management (“don’t manage your energy in the game as you do in real life”). It's
difficult to interpret exactly what the son means by this comment, but he seems to be playfully critiquing some
aspect of the family’s heating situation, perhaps implying that the home is uncomfortably cold or that the energy
bill is too expensive.

Although the father takes a leading role in the development of strategy for family 104, it was not always the case
that a parent drove the discussion of strategy. One interesting thing we noticed through our testing sessions was
the diverse roles that children and adolescents assumed through play. For example, as the following excerpt
illustrates there were several instances in which adolescents took a leading role in both interpreting the game
representations and mechanics and coaching other family members.
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Family 106

Boy16:  Oh no, mom.

Mom: What, I'm getting a lot of stars isn’t that good?
Boy16:  Yeah, but you're not being green!

Mom: I'm not?

Boy16:  If you use a lot of energy you're not being green.

Here the mom employs a very common naive strategy: try to earn comfort points without considering other factors.
In many ways, the feedback provided by the tablet computer tends to encourage this approach for inexperienced
players. As the temperature simulation runs, animated stars appear with sound effects when the temperature
matches a player’s comfort zone. The son, in this case, is trying to get his mother to look beyond the gold stars
and focus more on the “cost” of comfort by drawing her attention to the energy meter on the right side of the screen
(Figure 3, left).

On a related note, we were surprised that despite making many connections between in-game and in-world experi-
ences, families rarely discussed environmental sustainability issues in the course of game play, except for off-hand
comments. It could be that the feedback around the comfort vs. financial cost tradeoff (through the bill mechanic)
was much more salient than the feedback related to environmental cost. In future versions of the game, we will
play up the environmental aspects of the game, perhaps by making the Energy Hog and his pollution minions more
aggressive. Other possibilities include imposing a “carbon tax” for high energy use.
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Cellvival! The Design and Evaluation of a Game to Teach Biology

Andrew Jefferson, Cornell University

Introduction

Science labs and educational digital games can be very useful tools for dealing with the inherent challenges of
science education. Among these, one key challenge is lack of engagement or motivation (Cordova & Lepper,
1996; Hidi & Harackiewicz, 2000; Kuh, 2001; Krapp, 2002; Carini, Kuh, and Klein, 2006) and another is dealing
with naive theories students have formed prior to instruction that affect how they interpret new information (Car-
ey, 1989; Carey & Wiser, 1989; Gopnik, Meltzoff, Kuhl, 1995). There is also the general difficulty of getting one
to change their current theory in more than a superficial way (Kuhn, 1962; Wiser and Carey, 1983; Carey, 1985;
Vosniadou & Brewer, 1987; Ozdemir & Clark, 2007). Finally, there is the finding that students will have better
outcomes with certain epistemologies (Songer & Linn, 2001), which means an educator must be mindful of tacit
epistemology of their curricula and behavior to pursue optimal educational outcomes. While daunting, these chal-
lenges are not insurmountable.

When lab modules are well designed and integrated into a larger lesson, generally in a form similar to the “learning
cycle” (Lawson, 1958; Karplus & Thier, 1967; Guzzeti et al., 1993), they can be quite effective at facilitating theory
change and greater understanding (Hofstein & Lunetta, 2004). However, there are practical limitations to the use
of conventional labs that renders some crucial content either too expensive, difficult, or otherwise impractical to
demonstrate in the classroom. This is particularly true of phenomena that occur over long period of time or at large
scale, such as speciation and relativity.

Well designed educational digital games are uniquely suited to cover these topics (Gee, 2003; Ryan, Rigby, Przy-
bylski, 2006; Barab et al. 2009). The artificial worlds of video games can be designed to allow demonstrations and
exploration that would be impossible in the physical world, but that can demonstrate concepts and provide infor-
mation relevant to physical world (Shaffer, Squire, Halverson, Gee, 2005; Squire, 2006), and provide many other
benefits. The experiential nature of games, and the ability to repeatedly test models and refine concepts and skills
can lead to deeper, intuitive understanding.

In this project, these two tools are combined; the educational impact of a game about evolutionary concepts,
Cellvival! situated within a lab-like module, was evaluated and compared to the impact of typical instruction on the
topic. The module was self-contained and included lesson plans for the teacher and handouts and homework for
the students, to facilitate instruction and effective use of the game.

Project Goals

The game Cellvivall was developed as part of a research project to be used in high school biology classes from
intro to AP levels. The primary goals included:

[0 Design a game that communicates evolutionary concepts through the mechanics and gameplay.
Meaningful choices and the dynamics that arise from them within the game should correspond to
behaviors and dynamics that arise in real world systems.

[0 Increase student engagement and interest.

0 Produce a valuable educational tool for teachers; one that would be easy to use in class, and
higher impact than other approaches.

Research questions:

0 How do the gains from the Cellvivall module compare to those of the standard lesson (both in
terms of superficial content knowledge and deeper understanding of concepts)?

0 Does the Cellvivall module facilitate deeper or more transferable understanding of the topic? A
better ability to reason evolutionarily?
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Background
ASSET

Cellvival! was developed in partnership with the ASSET program (Assisting Secondary Science Education with
Tetrahymena), an NIH funded SEPA outreach program. ASSET is a collaboration of researchers and former teach-
ers that develops high school biology lab modules that use a single-celled protist called Tetrahymena as a model
organism. Tetrahymena has a number of properties that make it well suited to the program’s needs as it is easy
to cultivate, non-pathogenic, widespread in nature, and has a number of qualities that are interesting to high
schoolers. For example, it has a cannabalistic variant, seven sexes, and can reproduce sexually or asexually. The
ASSET program has a number of modules available, on topics from phagocytosis to population curves, that they
train teachers to use and distribute to teachers in schools across the country.

The ASSET program was interested in developing video game content that would both engage students in new
ways and reinforce other modules in their curriculum. We met and agreed on the project goals, then | developed
the game’s concept, design (mechanics and interface), and art direction.

Student involvement

Following initial design work, undergraduate programmers and artists were involved in the production and ongoing
development of the game. High school students were also involved in the development process, particularly in cre-
ating art and music assets. This allowed the project to provide value before being ready for science classrooms, as
students got some experience with the process of game development and the plethora of disciplines (art, biology,
education, music, psychology, computer science) involved in educational game production.

Evolution education

While central to much of biology, evolution can be a controversial topic, and some work has been done on resis-
tance to learning evolutionary reasoning and ideas (Evans, 2001). When there is resistance it tends increase when
the organism was perceived as being more related to humans, with insects being the least related things mea-
sured and thus seeing the least resistance. One-celled organisms should be perceived as even less related, so
Tetrahymena should be even less likely to encounter resistance, making them an excellent model for this content.

Methodology
Game Design

Basic gameplay. The player guides a Tetrahymena cell through an environment based on the objects, substanc-
es, and organisms found in its natural habitat. Using simple one-button mouse controls, they must direct it to eat
smaller bacteria and avoid being eaten by larger predators. Their goal is to eat enough food to reproduce without
dying. The interface (Fig. 1) includes a prominent ‘food-meter’ to indicate progress, as well as several other ele-
ments that provide information on the current traits of their cell, and the size and health of the rest of the Tetrahy-
mena population in the environment.

To provide an intuitive, readily identifiable player avatar, and to maximize the number of modules the game’s
content could be connected to, the organismal level of analysis, or control of a single cell, was used. It provided a
middle ground between levels of analysis focusing on either the organelles of the cell’s internal anatomy or popu-
lations of cells, which allows those levels of analysis to still be relevant and discussed in the module. For example,
the avatar uses very noticeable cilia to move, and competes with other Tetrahyemena for limited food. A clear
avatar the player can identify with also helps increase investment and make that avatar’s actions more personally
meaningful; in this case it makes the cell’s interactions with its environment more memorable and engaging. This
allows information about Tetrayhmena’s predators, prey, feeding behavior, and responses to substances (such as
nictotine residue), to be both conveyed experientially and in a manner immediately relevant to the pursuit of the
player’s goals.

Reproduction. The “Reproduce” button appears when the food-meter is full, and allows players to access the
reproduction interface (Fig. 2). This interface visually presents the history of the generations leading to the current
cell, and allows the player to select either sexual or asexual reproduction (as Tetrahymena are capable of both).
The screen also shows the cell history of potential mates for sexual reproduction, as well as their current traits,
which would affect the traits of their offspring. Players can affect the traits of the next generation, either by selecting
a mate, or slightly mutating if reproducing asexually. They are then given a choice of offspring and upon selection
revert to basic gameplay in control of that new cell.
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This system forms both a progression mechanic and meshes with the basic gameplay to form a way to communi-
cate evolutionary concepts in a meaningful way to the players. One important piece of this system is the graphs
that dominate this screen. On these graphs, the four traits of cells are organized in two opposing pairs. For ex-
ample, the blue icons at the top and bottom of the graphs represent movement speed and maneuverability. If a
cell gains speed it also loses maneuverability and vice versa. This pair forms an axis and the other traits form a
second axis, defining a 2D space where the statistics of any given cell define a point. So if traits change, as they
do through reproduction, a new point can be drawn, and a line can connect them representing the change between
generations. For example, if a new generation has higher speed, its dot would be higher in the space. This allows
the game to visually represent changes between generations to players and to show the accumulation of small
changes. The fours traits (speed, maneuverability, hazard resistance, and metabolism) all have direct impacts on
gameplay, which make these changes relevant to the goal of survival.

Using these graphs, the reproduction interface provides information about the traits of the previous generations
(which the player experienced when playing them) and reproductive choices, as well as information about possible
mates. This allows players to reflect on the impacts of their choices and make informed decisions or revise strate-
gies if it appears they are not the best way to pursue their goals.

Level selection The game includes two non-tutorial levels. These levels are designed to favor different sets of
traits (one has many predators, hazards, and food bacteria, favoring high hazard resistance and speed; the other
has many obstacles and little food, favoring high metabolic efficiency and maneuverability) rather than a difficulty
progression. This is intended to show how fitness is contextual and traits may be an advantage in one environment
and detrimental in another.

Additional notes To support and foster interest in learning more about the real world organisms presented in the
game, all the organisms have both mouse-over tooltips with names and more in-depth entries that provide informa-
tion both about the real world and tips that are useful within the game. These entries are accessible with a single
right-click on the organism of interest.

One significant concern with this design, as with many other evolutionary games, is that the player’s active role in
the development of their organism may foster the misconception that an intelligent choice is being made during
these processes in the real world. In practice, natural selection is a combination of mate selection (which may
involve choice, but may not be ‘conscious choice’ as it is colloquially used, particularly not in single celled organ-
isms) and probabilistic processes, where advantaged subsets of a population produce more progeny than other
subsets, and over many iterations become more prevalent in that population. In simplifying this complex system to
a more easily understood game design there was the opportunity to focus more on these probabilistic population
level effects, but early in the design process this option was discarded in favor of the current design. There were
two main reasons for this. First, the focus of the current design is more on how an individual interacts with its en-
vironment, rather than pressures’ effects at a population level. This smaller scope provides a better entry point for
unfamiliar students and can be built on to discuss population level effects later. Secondly, the goals of this project
were and are not just to convey content to students, but also to increase interest in and engagement with science.
As discussed under “Basic gameplay” there are a number of factors that make the current design approachable
and engaging, and those benefits were deemed to outweigh the potential damage of the misconception fostered
by the core mechanics. Ultimately, based on the reception of other similar games and discussions with teachers
and students, it was judged that the current design was likely to have a more positive impact on students.

This is not to say that fostering a misconception of intelligent choice was not a major concern, merely that it was
decided not to address it by altering the design of the game. As this game was designed for use in classrooms
as part of a module, there were other opportunities to address this misconception in the associated instructional
materials.

Game Module Instructional Design

Previous research (Squire, 2006) described the problems that can arise from teachers and students with little ex-
perience with video games in a classroom context, so it is important to provide adequate support for both parties in
order for them to get the most out of such tools and experiences. Thus a lesson plan and student handouts, were
developed to accompany the game. The lesson plan explained the game and its learning objectives to teachers
and laid out two periods of play and discussion around the game. Student handouts were developed to go with
these activities. These materials were developed in partnership with the experienced instructors at ASSET and
based on frameworks such as the learning cycle. The general structure of the lesson is to repeatedly cycle be-
tween game session and class discussions. This structure allows the students to experience the game, develop
intuitions and explicit understanding of it, then compare their experiences and understanding with other students,
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and to connect game experiences to terms and larger concepts. The ‘genespace’ graphs from the reproduction
screen also form a useful tool for these discussions. The graphs provide a common reference and way for students
to describe their approaches and attempts to adapt. They then return to exploring the game again with these new
connections and ideas in mind, building a richer understanding with each iteration of the cycle.

The suggested discussion points for teachers also allowed for correcting possible misconceptions the game could
foster, such as the previously discussed a misconception of intelligent choice. In the lesson, teachers are advised
to point out this discrepancy between how the game works, and the more complicated way things play out in reality
during the discussion and, if possible, to even build on it to have students consider other ways the game is and is
not like reality. In this way the lesson can both address possible issues with the content that could be communi-
cated by the game design and foster critical thinking skills, by have students reflect on exactly what information is
being communicated by the game.

Research Design

The research component of this project is ongoing. Currently, a pilot deployment to three local high schools has
been completed and more schools are being recruited participate in a wider deployment in the fall. Here, the find-
ings from that pilot, its implications, and the plans for the wider deployment are discussed

Assessment The impact of the different instructional approaches is assessed by a pre-post test. The pre-test
consists of two pages, one page of multiple choice (MC) questions about content knowledge and a second page of
open ended short answer (SA) questions that includes one asking them to apply evolutionary reasoning. The post
test included these two pages as well as a third page with a more difficult series of open ended questions asking
students to apply evolutionary reasoning to a novel situation (a sunless environment). The open ended questions
were qualitatively coded by trained coders on a high number of dimensions, such as accuracy, length, depth, nov-
elty, etc. The test items were developed in collaboration with ASSET and the content questions were also designed
to be relevant to the Next Generation Science Standards (NGSS).

Participants and conditions The initial pilot gathered data from three local high schools. Two of the schools
provided pre-post test only of classes that experienced the video game module (n=21, and n=36 at the two sites),
while the third provided data on students in the video game module (n=28) as well as a control group that experi-
enced the class’s usual instruction on evolution (n=29).

Results Simple t-test analyses with an R statistical package of the MC total scores, indicated that the video game
group improved significantly (t = -2.70, p<.001) as did the control group’s (=-1.20, p=.021). However the gains
did not significantly differ between the two groups. This provides basic validation that the module is as effective as
control in terms of factual knowledge. The SA items have shown no group differences, though analyses of these
richer responses is ongoing as well.

Informal surveys, observations of, and conversations with students and teachers have also been very positive,
with students enjoying the game and teachers seeing it as a valuable addition to their classrooms.

Future Directions

The pre-post measures are currently being revised based on the results of the pilot and teacher feedback. The SA
items specifically are being refined to better assess deep conceptual understanding. Measures of engagement
and interest in science are being added, to measure possible other benefits of the module beyond content knowl-
edge. The reactions of the students and teachers indicate the video game module is perceived as more effective
than standard instruction by both parties. The refined measures will aim to test if these participants are accurately
perceiving some advantage (either in terms of learning or attitudes) or if these comments are the result of some
kind of bias, such as an overestimation of the effectiveness of new technologies or more enjoyable activities.

Additionally, a larger sample from across the state is being recruited for the next deployment. This should provide
both data on how the module performs with a greater variety of students and teaching environments, as well as
greater power to examine those differences.

All the teachers in the current pilot wished to continue using the module in the future and if this trend holds for the
upcoming larger deployment, Cellvival! could provide a good platform to examine a number of further research
questions moving forward. Among these are its effects on long-term retention, the persistence of any effects on at-
titudes, what effect mechanical differences between versions have on the impact of the game, and, similarly, what
effect different approaches to using the game in classrooms have on impacts. These effects may all interact with
other factors as well, such as interest in science, SES, age, etc. providing even more potential research questions.
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Ultimately the core of this project is an effort to develop a meaningful game design and test its effectiveness; be-
yond that, it aims to provide insights and best practices to improve the effectiveness of subsequently developed
games and games based instruction.

Figure 1: Gameplay as a Tetrahymena cell.

SELECT MATE

1 QUICK
BY SCOTT

ASEXUAL SEXUAL CANCEL

Figure 2: The reproduction interface.
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Facilitating the Discovery and Use of Learning Games

William Jordan-Cooley, Columbia University and BrainPOP

Challenges Creating a Need

Interest in video games for education (Gee, 2009), the number of available titles (JGCC, 2013), and the learning
games industry have grown rapidly over the past 10 years, and this growth is expected to continue (Adkins, 2013).
However, there are a number of tripping points between the creation of a learning game and its successful imple-
mentation, especially in the classroom. In particular, there exists a need for better a) distribution (Mayo, 2009); and
b) materials supporting integration into existing curricula and practices (Kebritchi, Hirumi, Kappers & Henry, 2009;
Baek, 2008; Kinzer et al, 2013). There are currently few opportunities to connect end users (students, parents,
and, especially, teachers) with good contextually-appropriate educational games—or, conversely, for developers
to make their games visible to the right audience (Freitas & Oliver, 2006; Rice, 2007; Alhadeff, 2011; and Baek,
2008).

There are a variety of barriers to implementation in the classroom. Though there is still some ideological resistance
to games in education (Rice, 2007), most of these barriers are related to access, distribution and teacher support
(Kebritchi et al, 2009; Kinzer et al, 2013; Baek, 2008). Kebritchi et al (2009) identified curriculum integration; tech-
nical and logistical concerns; and teacher training as the three major issues. In a recent survey, teachers described
the primary barriers for implementation as cost (50% of 300 respondents); access to technology (46%); and em-
phasis on standardized testing (38%) (JGCC, 2012).

On the other side of publishing, many developers are having a difficult time putting their games in front of the right
audience. App markets are overflowing with titles and educational game sales are dominated by a few big-name
publishers. Though this may be overcome by marketing, this expenditure comes from an already spare develop-
ment budget (Adkins, 2013; JGCC, 2013; Mayo, 2009).

The learning games community has begun to develop its own marketing and distribution vehicles. Some sites offer
browsable game databases. These include the Games for Change website and The Educational Games Data-
base. Review sites such as the Common Sense Media site and Institute of Play’s Playforce vet for quality and sort
by content and use scenario. They may also rate attributes such as violence, safety and learning potential. Sites
like Playful Learning and Educade provide support materials to help teachers discover, explore and use education-
al games. In the following, I'll discuss BrainPOP’s GameUp - a curated collection of games with related materials
and alignments - focusing on the selection process and teacher supports that ensure successful implementation
in the classroom.

A Solution: BrainPOP’s GameUp

The needs of teachers and developers across the industry call for a systematized collection of educational games
that can connect the best and most appropriate content with the individual teacher’s classroom (JGCC, 2013,
Kinzer et al, 2013; Rice, 2007; Alhadeff, 2011) and supporting materials for integration (Baek, 2008; Kebritchi
et al, 2009; Kinzer et al, 2013). Over the past three years, BrainPOP has been curating educational games for
educational content, engagement level; alignment with education standards; and usability in the classroom. We
showcase games that meet our selection criteria and provide supporting materials to facilitate implementation
within a teacher’s curricula.

This supporting content includes:

0 Lesson Plans — Vital for helping a teacher integrate games into their daily curricula (Kebritchi et al, 2009).
They help teachers tie games into broader lessons that which support critical reflection and transfer of
in-game learning beyond the game (Squire, 2011). Materials also cover assessment tips, essential inquiry
questions and common misconceptions. The provide both a starting point for the teacher “new to games”
as well as opportunities to grow best practice for “seasoned gaming teachers.”

0 Animated Movies — Each game is linked to about 3-6 relevant BrainPOP topics which build background
and related knowledge.

0 Assessment— Short quizzes allow the teacher to validate learning outcomes via an external assessment
of the student’s achievement of learning objectives, particularly their ability to transfer learning to written
forms, which is useful in our current exam culture (Kebritchi. 2009).
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0 SnapThought tool - For some games, there is the ability for students to take a snapshot of the game
screen. To these, they can write notes and submit to their teacher. This further supports critical reflection,
a vital component of game-based learning (Squire, 2011)

[0 Standards — Games are aligned to state and national standards, including the Common Core.

As of April 2014, GameUp showcases 103 games from 41 different partners. In 2013, games on GameUp enjoyed
approximately 24 million unique game sessions and 2 million hours of gameplay. The game content spans 396
BrainPOP topics - all aligned to core curriculum.

Curating the Collection

We have cast our nets far and wide around the Internet and the learning games community in the search of engag-
ing and pedagogically rigorous games. We scour compiled lists, ed tech news sites, developer blogs, and search
engines by search term. We also have a method for users of our site to “suggest-a-game” to an email that we
check regularly. Over the past four years, we’ve discovered and played well over a thousand games, seeking the
best educational games to promote and host on GameUp.

In order to identify games that can be easily integrated into a teacher’s curricula and deliver deep and engaging
learning experiences, we have created a set of criteria—logistical, technical and design—with which to evaluate
potential additions to our site. A primary purpose of this paper is to make our selection criteria known in order to
invite feedback, particularly on the considerations for successful implementation.

Technical Requirements

Inability to solve small technical issues, whether by administrative restrictions or lack of know-how, can prohibit
use for many educators (Kebritchi, 2009). In fact, a Futurelab survey suggests that technical constraints are the
primary barrier for implementation of educational games (Sanford, Ulisack, Facer, & Rudd, 2009). Teachers often
don’t have money for additional software and hardware (JGCC,2012) or even administrative privileges to install
new software. In order to make games easily accessible to the widest range of teachers, we look for games that
are playable without any software or hardware not already available for the majority of classroom computers.

Regarding platform, our users are very interested in games for mobile; however, the majority of our users are
using desktop and laptop browsers, and the technical hurdles for distributing mobile games to the classroom are
considerable. Many older browsers are still in use in the classroom and cause problems with more recent games.
In November 2013, fully 30% of visits to the GameUp site were made via Internet Explorer version 9.0 or older. To
best serve our audience, we look for games that are compatible with PC (Firefox, Chrome, IE 8, 9, 10 and 11) and
Mac (Firefox, Chrome, and Safari) browsers.

In terms of development tools, Flash is a near-universal plug-in for the large majority of our users and has his-
torically been a good bet when picking a platform for the current K-12 market. However, with the rapid projected
growth of mobile (Adkins, 2013), many developers are exploring alternatives that can build for both mobile apps
and browsers, particularly HTML5 and Unity. Currently, the canvas HTML5 element does not work in Internet
Explorer 9.0 or older, and HTMLS5 in general has limited performance, especially on mobile. These browsers will
be upgraded over time, but for now this segment of our audience is substantial. Unity has started gaining some
traction with the development community and can build to multiple platforms, but still usually requires a download
and/or plug-in which teachers often can’t install. It will likely be a few years before either platform is as widely
adopted as Flash.

Logistical Requirements

There are a few best practices from a logistical perspective.

0 We ask that all games include sound controls to ease classroom management and support use in a variety
of classrooms and learning environments.

[J Games that offer an experience that is completable within 20-30 minutes are highly valued. If the game
lasts longer than approximately 30 minutes, then some way to save progress is important. In general, this
can be accomplished by a) locally saving to the cache; b) using codes unique to each particular game state
(like the NES Metroid!); or ¢) using individual user logins. The first two options are great, but for reasons in-
volving the Children’s Online Privacy and Protection Act (COPPA), we have not allowed third-party games
to set up and request individual logins. However, we have started integrating some save-state features
with BrainPOP student logins.
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0 To facilitate classroom management and remain COPPA compliant, we encourage developers to limit ex-
ternal links within games. Exceptions are links to supplementary materials (these are also easily included
with the teacher materials).

Legal Requirements

Since a large part of our audience (and that of educational games in general) is under 13, we ensure that games
are compliant with COPPA by not prompting the student for any personally identifiable or contact information. Ad-
herence to these rules also restricts social features of games like chat windows, leaderboards with student-entered
names, Facebook, Twitter, etc. We also prohibit external links leading to commercial sites that might prompt the
student to purchase something or enter personal information.

Evaluating Design: A Heuristic and Qualitative Analysis

Determining what it means for a game to be among the “best” is has many challenges, including the diversity and
inter-relatedness of evaluation criteria; the nature of the experience to change with user and environment; and
limited extensibility of existing evaluation methods. Ideally, evaluation of any product involves a case-control study
with individually designed success metrics and end-users in an authentic environment (Law et al, 2008). We give
preference to developers providing this rigorous proof of efficacy.

Without resources for empirical validation of each game, we’ve developed a shorthand mixed-method evaluation
process as advocated by the literature (Law et al, 2008; Bekker et al, 2007). BrainPOP testers employ a rubric of
heuristics (described below and in the Appendix) and a brief qualitative analysis. The playtest is generally conduct-
ed by two to four persons within the company. The base two reviewers consist of one trained instructional designer
and one experienced teacher. If there are differences of opinion or uncertainty as to quality of the game, then the
game is playtested by additional persons such as other teachers, content experts and some children.

Heuristic Analysis

A number of rubrics exist for evaluating educational games (Educational Gaming Reviews, 2011; Fish, 2010;
Mohamed and Jaafar, 2010; Rice, 2007; Kinzer et al, 2011). Our rubric borrows from these but focuses on criteria
relevant to browser-based games that tie to specific K-12 learning objectives. Some potential attributes like “inte-
gration of learning objectives into whole-tasks” or “allows players to roleplay professional identities,” are valuable
(Driscoll, 2007) but not considered necessary in each game. These kinds of criteria are considered in the qualita-
tive portion of the evaluation.

In our view, good educational games instill interest in a content-specific challenge and support construction of
knowledge to achieve that goal. Games support constructivist learning by allowing and encouraging active exper-
imentation within a topic (Gee, 2006; Galarneau, 2005). To experiment within a system, a game must create an
interactive Representation of the Content. For math games this is often straightforward; all calculators have the
logic for a dynamic representation of the real number system. For physical systems, it is also fairly straightforward,
though some push the limits of computational power (i.e. simulations of multibody systems). For social systems
and language, this becomes a real challenge.

No simulation of reality is perfect and, as a system becomes more complex, it is necessary to create more abstrac-
tions and simplifications. However, it is ideal to create a model of reality that is as complex and nuanced as the
mental model of the topic that one wishes for a game player to develop. In our rubric, we assess the Accuracy of
the game model with respect to the target learning objectives.

Players should have as much control over the relevant variables of the system as possible. For example, in Citizen
Science, students learn how a lake ecosystem might be damaged by pollution and cleaned up after it has been
polluted. Players can select and adjust the various types and levels of pollution; particular mitigation strategies for
cleanup; etc (Squire, 2011). We measure this as Interactivity.

Whenever a player changes a variable in the system, he or she should get Feedback. This feedback should go
beyond indicating “correct” or “incorrect.” Feedback should be content-specific and corrective in nature (Marzano
et al, 2001) i.e. if an input is wrong then convey why. This allows continuously forming and testing hypotheses in
a loop that drives learning (Merrill, 2001) and engagement (Schell, 2008).
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Once you've created interactive representations of the content of the system, you must create interesting objec-
tives and ways for the player to interact with that content or Gameplay. A primary difference between a simulation
and a game are Compelling Objectives. These are ideally nested and building upon each other from simple,
immediate goals to more complex and complete (Schell, 2008). For example, in Nintendo’s Mario Brothers, im-
mediate objectives include jumping over a hole or onto a mushroom. Longer-term goals include completing levels
and rescuing the princess.

For an educational game, it is not enough for game mechanics to be fun; they must also support the learning ob-
jectives of the game. Integrated Content and Gameplay measures the degree to which the cognitive dynamics
engendered by the game mechanics align with the desired learning objectives. Davidsons’ Math Blasters gave
kids practice with math operations. However, the jumping and shooting of the game introduced extraneous cogni-
tive load, which is detrimental to learning (Driscoll, 2007).

An incredible potential of games is the ability to provide Embedded Assessment (Gee, 2009; Shute, Ventura,
Bauer, and Zapata-Rivera, 2009). If completing in-game objectives necessitates achieving the learning objectives,
the game scores high on this criterion. Games that can be won by trial and error, or that contain gameplay that
does not require relevant skill mastery, rate low on this criterion. A game scores yet higher if it can collect and
present data on the player’s achievement of learning objectives, especially in the form of a summary screen or
teacher dashboard.

We use Bloom’s Taxonomy to rate the depth of interaction with the content. Rice (2007) offers an index and scor-
ing rubric for assessing the tendencies a video game demonstrates toward encouraging higher order thinking. The
rubric measures elements including storyline, roleplaying, dialogue, puzzles, 3D graphics, open-ended comple-
tion, avatars, interactivity, gathering and synthesizing information, fidelity of simulation, Al, and replay value. Rice
(2007) reasons that possessing more of these elements will make a game more likely to encourage higher-order
thinking. Our rubric includes some of these elements in other criteria but asks the expert tester to independently
assess the cognitive processes involved in playing.

The Pedagogy criteria assess the role of instruction within the game. It has been demonstrated that instruction
is most effective when activating prior knowledge or experience, so in-game instruction is most effective when
first allowing a player to interact with the content (Bransford and Schwartz, 1998; Merrill, 2007). The criterion
Just-In-Time, Adaptive Instruction measures the timeliness of this instruction and whether it is uncovered by
player exploration. Amount of Instruction measures the volume of instruction relative to what must be conveyed,
regardless of when it is presented.

The Interface is certainly the most simple of the five in the current iteration, with one graded item, Intuitive Inter-
face. Heuristics focusing on usability are considerably more granular on this topic (Mohamed and Jaafar (2010)
detail 10 criteria) but a less structured analysis works well for our purpose.

Multimedia contains criteria for both Artwork and Audio. These criteria are essentially identical to those of an en-
tertainment title. The only additional consideration is their appropriateness for the audience and classroom setting.
The third criterion is the Narrative and Theme of the game. The subjective entertainment value of these aspects
is considered, and, more importantly, how the theme supports the content and affective objectives of the game.
Does the fictional world seem tacked on and a distraction from the content? Or does it provide a useful context or
metaphor for thinking about a field? For example, in iCivics’ Do | Have a Right?, you play a managing partner of a
law firm. This provides a compelling context for learning the Amendments and allows the player to inhabit the role
of a practicing professional.

Qualitative Analysis

The written portion of the evaluation is used for discussing the experience of gameplay and features not covered
in the standardized heuristics. Here we consider uncommon or non-standard but beneficial features, such as how
the game enables role-playing, exploration of moral and ethical dilemmas, or working together as a team of highly
specialized individuals (Kinzer et al, 2011). Additionally, the in-game experience and the reflection that takes place
in the classroom are equally important and the latter can be especially difficult to predict based on the game (Freit-
as & Oliver, 2006; Squire, 2008). The qualitative analysis is often the beginning of ideation on how the game might
be incorporated into a broader lesson.
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Discussion

Educational games present tremendous potential for deep and engaging learning. However, there are significant
barriers for successful distribution and implementation. GameUp shines a spotlight on top quality games that
satisfy practical constraints for adoption and implementation. In doing this, we hope to enrich the experience of
our users and bridge the gap between the development of great educational games and their successful use in
classrooms. Determining “quality,” important considerations for implementation, and effective teacher supports
for educational game is an ongoing conversation in the learning games community. In this paper, we’ve presented
the results of our research and practice from the three years of development and use of GameUp, in order to invite
feedback and advance discussion.
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Appendix: Educational Video Game Evaluation Rubric.

Time to fulfill learning objectives Are there supporting materials?
Sound controls (Yes/No) Is the game browser-based?
Is it cross-browser compatible? Are there external links?

Representation of Content

Accurate

1 — The physics of this game are all screwed up and buggy! And what about friction?

3 — The model is reasonably accurate but neglects some factors important for the learning objectives.
5 — You could cite experiments within this game in a research paper.

Interactive

1 — Content is largely static with very few ways to manipulate; basically, flash cards.

3 — Mixed static and dynamic elements, some limited feedback.

5 — Fully interactive, player can manipulate all parts of the system that are relevant to learning objectives.

Feedback

1 — Little or no feedback. I'm not even sure if | got it right or wrong.

3 — Some feedback. Mostly an indication of right or wrong.

5 — Immediate, content-specific, and corrective feedback. If it's wrong, then I'm told why.

Gameplay

Compelling Objectives

1 —I'm not engaged to complete the objectives. They’re either too far off and vague or too simple.
3 — It’'s fun. I'm not sure I'd play it longer than a half hour or so.

5 — Easy to get started but a lifetime to master. The Chess of educational games.

Integrated content and gameplay

1 —It's like Go-Fish with multiple choice questions stapled to the backs of the cards.
3 — Pretty good. The educational aspects of gameplay seem a little tangential.

5 — The content and game are ONE.

Embedded Assessment

1 —You could easily beat this game without learning a thing about the content.

3 — Some kids might learn the content but others could probably fudge their way through.
5 — Beating this game without achieving the learning objective seems really difficult.

Bloom Action Verbs

1 — Memory — Player memorizes facts, rules, etc.

2 — Comprehension — Player translates, interprets, identifies examples, etc.

3 — Application — Applies rules, methods, and principles to unique problems or puzzles.
4 — Analysis — Breaking wholes into parts, comparing and attributing.

5 — Evaluation — Hypothesizing, experimenting, and testing, reflecting, validating.

6 — Creation — Designing, programming, drawing, etc.
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Pedagogy
Just-In-Time, Adaptive Instruction
1 — Out of context, text-heavy instructions and little in-game feedback.

3 — The directions were heavy at the beginning but you could learn ok from just playing too.

5 — 1 messed up a lot but it wasn’t frustrating because each time | learned a little more.

Amount of Instruction

1 — Stop telling me what to do! OR I'm completely lost!

3 — Sometimes there was too much or too little instructions. Usually it was just enough.
5 — | always felt like | was on the verge of discovering something new!

Interface

1 — I've been clicking around for 5 minutes now and | can'’t figure this thing out at all.

3 — This is relatively painless to use. There are a few things | wish they’d done differently.
5 — This is as easier to use than my iPad, watch out Apple.

Multimedia

Audio

1 — This is worse than Christmas carols in April

3 — Not bad. | wanted to turn it off after playing for a while.
5 — Completes the experience.

Artwork

1 — Seems hastily done. Could be better used to illustrate content.

3 — Cool concepts but a little rough around the edges.

5 — Imaginative and well-produced. Excellent visualizations of subject material.

Narrative and Theme

1 — Uninspired and poor executed. What does it have to do with the content?!
3 — Pretty cool story. It’'s a little stretched how the content fits in.

5 — Engaging and meaningful context for thinking about the content.
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Introduction

Serious gaming research is leveraging the principles gained from playing digital games for learning games in
schools (Gee, 2003). Hundreds, if not thousands, of educational games and simulations have been designed
to support learning (e.g., NRC, 2011; Squire, 2011). A recently completed meta-review was cautiously optimistic
about the benefits of digital games to promote competencies and pointed out the need to better understand partic-
ular gaming designs and scaffolds for learning (Clark, Tanner-Smith, Killingworth, & Bellamy, 2013). Virtual worlds
can provide such designs in the form of environments that simulate historical or fantasy contexts to engage and
support students, alone or in teams, in various aspects of science inquiry. Several of the virtual worlds designed
for use in science classrooms have demonstrated promising learning and motivation outcomes when compared to
conventional instruction (for an overview, see Dawley & Dede, in press).

Outside of schools, however, it’'s a different story when virtual worlds are used for learning purposes, not only
because of the voluntary nature of participation, but also because of the significantly larger number of participants
(Kafai & Dede, in press). Virtual worlds are among the fastest growing online communities, and younger players
in particular have adopted virtual worlds such as Club Penguin, Habbo Hotel, Minecraft, Neopets, and Whyville
as their new playgrounds, reaching hundreds of millions of participants, far more than their adult counterparts
(Grimes & Fields, 2012). Research suggests that informal virtual worlds can provide rich learning opportunities
for science inquiry and science conversations, for instance, when players not only experience, but also study ep-
idemic outbreaks in real time (Kafai & Fefferman, 2010). While such epidemic simulations engage large numbers
of participants, players also benefit from having access to tools such as simulators that support and direct further
science inquiry. The challenge, then, is to figure out how to combine and leverage the best of both worlds: the
structured and guided activities found in many school virtual worlds with the voluntary and social participation
found in informal virtual worlds.

In this paper, we address this challenge by examining the redesign of an established classroom simulation called
Geniverse for integration into an informal, virtual world called Whyville. In Geniverse students breed dragons to
learn about genetics in a game-like environment that helps them to see biology as an active, inquiry-driven en-
terprise and enables them to interact as scientists and build essential skills and understandings both in genetics
content and in the nature and process of science (Horwitz, Gobert, Buckley, & O’Dwyer, 2009). While the virtual
word Whyville.net already offers many science games and activities to its currently more than 7 million registered
users—predominantly girls (77%) between the ages of 8 and 16—the integration of Geniverse could provide ad-
ditional opportunities for online players to engage in learning genetics. Our central research question was: Could
the integration of an instructional tool developed for the more formal environment of classrooms be successful in
the informal environment of a virtual world? To answer this question, we examined two levels—participation and
play—in breeding dragons and learning about genetics in Whyville. The first level focused on understanding the
nature of participation: Do Whyvillians visit the dragon labs and lairs? Who comes? How much time do they spend
using Dragons? The second level focused on understanding the nature of play: How many labs and lairs do they
visit? How many dragons do they breed? We used a combination of different data sources, including log files
and pre/post surveys to examine how Whyvillians participated, played, and learned about genetics by breeding
dragons. In the discussion, we address the quality of participation and learning about genetics in informal virtual
worlds, how science inquiry software tools that previously only were used in teacher-scaffolded and supported
classrooms can be redesigned for use in more informal virtual learning contexts such as Whyville, and next steps
for further research.
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Background

Virtual worlds enable participants to simulate economic, social, and scientific phenomena to explore various issues
(Bainbridge, 2007). The immersive nature of virtual worlds also supports social interaction, identity exploration,
and motivation because players can decide how to explore the environment, which avatars to interact with, and
what to do rather than follow a pre-designed path (Boellstorff, 2008). Virtual worlds designed for use in science
classrooms such as EcoMUVE, Quest Atlantis, and River City have incorporated many of these features and have
demonstrated promising learning and motivation outcomes compared to conventional instruction (Barab, Scott,
Siyahhan, Goldstone, Ingram-Goble, Zuiker, & Warren, 2009; Dede, 2009; Metcalf, Kamarainen, Grotzer, & Dede,
2012). These school-based versions, however, often lack some of the key features, in particular the voluntary and
open-ended nature of participation and learning found in the massive informal communities, as well as the social
and economic dynamics that are essential dimensions of interactions in informal worlds. In the case of Whyville,
players can accrue virtual “currency” by playing science games successfully, currency that they then can use to
accessorize their avatars and socialize with others (Kafai & Fields, 2013), thus combining social and educational

play.

Most research on informal worlds has focused on science inquiry and learning by engaging players in educational
science games or by initiating scenarios that invite scientific investigation and leverage the massive number of
participants (Kafai & Fields, 2013). For instance, the launch of a virtual epidemic in Whyville provided a compelling
context for players to learn about infectious disease inside of classrooms with the guidance of teachers (Neulight,
Kafai, Kao, Foley, & Galas, 2007), as well as outside of classrooms using simulators and discussion forums
to engage thousands of online players (Kafai & Wong, 2008). The epidemic simulators within Whyville allowed
players to experiment with different parameters and make predictions about the spread of infection while they
were experiencing in real time the outbreak among their avatars. A more in-depth study of a simulation tool also
revealed that players on their own became engaged in systematic iterations rather than random experimentation
(Kafai, Quintero, & Feldon 2010). This successful integration and use of epidemic simulators suggests that other
instructional tools such as the genetic simulators previously only used in classroom settings could be integrated
into virtual worlds.

Genetic simulators such as Geniverse build on a long legacy of educational technology developments, starting
with GenScope in the early 1990s, that recognize the importance of teaching students about the relationships
between phenotype and genotype (Horwitz, Gobert, Buckley, & O’Dwyer, 2009). Learning about genetics is an
increasingly important area of K-12 science education for personal and political reasons with the availability of
genetic testing for the public, the use of genetics for medical care and ethical considerations, and political dis-
cussions around genetically modified food. But teaching genetic principles is not so straightforward. Instructional
interventions have focused on providing hands-on experiences, insofar as it is possible, or using simulation tools.
For instance, Fast Plants allow students to study breeding and development within rapid cycles to help them better
understand inheritance principles (Williams, Debarger, Montgomery, Zhou, & Tate, 2012), while online simulators
such as Geniverse help students understand key principles of genetics and make the impossible possible by al-
lowing students to peer into chromosomes, control meiosis, and change the alleles of virtual genes. As surprising
as it may be, dragon breeding offers an authentic context for learning about genetics: for one, dragons are used
as a simplified model organism, based on real genes, to examine different traits, and the fantasy context of drag-
ons offers the narrative thread common in many gaming contexts. Students breed dragons and observe how the
offspring’s genotype affects its appearance, or phenotype. As they move through the Dragons game they must
choose trait variants for parents that will result in a prescribed set of traits in the offspring. These initial activities
familiarize students with the basic dragon traits and their mapping to genes, testing student understanding by
having them manipulate the genes of one dragon to match a target dragon. In studies of high school classes,
using Geniverse has been found to be successful in helping students learn about key genetic ideas (Reichsman
& Lord, 2012). In all research done so far, a teacher trained in facilitating the use of Geniverse in the classroom
has been present. In adapting Geniverse for Whyville, we considered the absence of a teacher and designed a
game called Dragons that provided many, but not all, of the same features found in Geniverse with added support
for independent use. To understand if, and how, these new features of Dragons were successfully integrated in
Whyville, we examined two different levels of engaging with Dragons and learning about genetics in Whyville. The
first level focused on the participants and Dragons the nature of their participation, while the second level focused
on understanding the nature of play with.

Context, Participants, Data Collection, and Analysis

Our study was conducted in collaboration with Numedeon, Inc., the company that hosts Whyville, performed the
technical integration of Geniverse, and collected the tracking data and online surveys. After pilot testing with a se-
lect group of experienced Whyville players, we launched the Dragons game in August 2013. We released Dragon
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activities to the Whyville community in two stages. The first stage offered a subset of labs and lairs that focused
on basic dominant/recessive traits; the second stage introduced more complex patterns of inheritance. Currently,
Dragons offers 37 activities: 21 labs and 16 lair challenges (see Figure 1).

WCeel

Figure 1: Clockwise from upper left: Dragon Castle where players can enter the lairs or
labs, or check their progress in the Dragon Book. Players meet in the Grotto to fetch their
treasures. Lab challenge illustrates how a change in genotype may affect the phenotype
of the dragon. Players breed their dragons in a lair.

Players start Dragons with a tutorial that introduces them to the process of breeding dragons and the different
interface elements. Through a series of guided challenges, players learn how to scope a dragon’s chromosomes,
reveal the alleles in an unhatched egg, hatch a dragon, and breed their dragon with other dragons. Once players
have completed the tutorial, they are sent to the Dragon Castle where they can begin solving Dragon challenges
in the lairs (where the wild dragons roam) or delve more deeply into dragon traits and inheritance through the
Dragon labs. As players complete each challenge and lab, their progress is recorded in their Dragon Book, which
includes all available Dragon activities. The Dragon activities are listed by level of difficulty, though players can
attempt them in whatever order they choose. As players move through 16 challenges, they are presented with
progressively more complex patterns of inheritance such as incomplete dominance, sex-linkage, and polyallelic
traits. Each challenge focuses on a specific concept and has one or more labs associated with it. The labs provide
highly scaffolded, game-like challenges that highlight genotypic to phenotypic relationships, the process of meio-
sis and fertilization, and the selection of parents based on the need for certain alleles in a pool of offspring. Labs
provide players with both instruction and feedback as they introduce the new alleles and patterns of inheritance
that players must understand to complete the lair challenges.

In Dragon challenges, players are asked to produce a dragon with a specific set of traits that will enable it to
fetch treasure. For instance, to find a dragon that can fly to the top of a palm tree and grab the golden coconut,
players must enter a lair where dragons have the alleles needed to produce wings and arms. While the labs are
single-player activities, players can work alone or collaborate in the lairs to breed offspring that have the required
traits as lairs are essentially Whyville “chat rooms” that support multiple player interactions. Within each lair, indi-
vidual players can perform several actions. They can use the scope tool to examine the chromosomes of the par-
ent dragons living in that lair, or they can scope an egg produced by two parents, before it hatches, to examine the
offspring’s alleles and determine if it will have the trait(s) they need. A player is not allowed to take a dragon once it
has hatched and its phenotype is revealed. A player can also bring his or her own dragon (whose phenotype—and
even genotype—they know) into a lair and breed with one of the resident dragons. This is especially helpful when
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the challenge requires genetic material from dragons residing in more than one lair (not all alleles are present in
the resident dragons of every lair). Finally, a player can breed his or her dragon with another player’s dragon. In
pilot testing, it was not uncommon to hear one player say to another, “Come to Lair 5 and breed with me, | have
a nose spike!” Each challenge ends with fetching treasure that is hidden throughout the Whyville virtual world in
popular chat rooms frequently visited by Whyvillians like the beach, grotto, or waterfall. Once in these locations, a
player can summon their dragon and fetch the treasure. All actions performed in these public areas are viewable
by other players, providing “advertisement” for the Dragons game.

Our data collection included a variety of different measures from the following sources: (1) log files that recorded
all Dragon-based actions of Whyville players, including information about locations visited in the labs and lairs, and
chat content, and (2) online pre- and post-surveys. In September 2013, we released a pre-survey consisting of 13
items with one question about prior experience with genetics in school, five questions about interest in genetics
with five-point Likert scales, five multiple-choice questions that presented various scenarios involving specific
parental genetic traits, chromosomes, and results of breeding, and one open-ended response question. Two of
the genetics content questions used hypothetical scenarios. Whyville players received 120 “clams” (Whyville cur-
rency) for answering the pre- and post-surveys. While 4,379 Whyuvillian players answered the pre-survey during
September - December 2013, we focused our analysis on the 1,265 players who did one or more Dragon activities
such as completing a lab or visiting a lair. Seventy-four percent of this sample (or 937) were girls, representative
of the gender distribution in the larger Whyville population. A preliminary examination of the player data revealed
that participating users ranged in age from 8 to 99 years (!), a rather surprising range given that Whyville is most
popular with a tween audience. The wide spread of age, however, was likely to be explained by some players
not identifying their actual age when having registered on the site. At the time the analysis was conducted, not all
players had completed the post-survey (these were made available only to players who had completed at least six
challenges or labs), thus this section of our findings is based on a subset of 81 players who had complete pre- and
post-surveys.

Findings

In the following sections, we present first main considerations in redesigning the classroom-based simulation
Geniverse into Dragons for the virtual Whyville, then report on the nature of participation in Dragons, the nature of
play in Dragon labs and lairs, and finally, players’ interest and understanding of genetics.

From Geniverse to Dragons: Redesigning a Classroom Game

The Dragons activities borrow several key elements from the classroom game Geniverse, but also differ in terms of
content design and coverage, player features and incentives, and the connection to the larger Whyville community.
Like Geniverse, the “labs” in Dragons challenge individual players to solve genetics puzzles of increasing difficulty.
Indeed, the labs are the portion of Dragons most similar to Geniverse. Dragons created in the labs do not persist
in the rest of Whyville and cannot be “owned” by players. However, to integrate Geniverse into Whyville as the
Dragons game, the content was reduced, covering only two-thirds of what is addressed in Geniverse. The reading
level of the text was also adjusted for a middle school rather than high school audience. In contrast to Geniverse,
Dragons also features “lairs” where multiple players can adopt “pet” dragons by gathering and hatching eggs.
Players can only “own” one dragon at a time, which they can summon in any other location in Whyville. Each lair
is home to a small group of resident male and female dragons, which differ genetically from lair to lair. By visiting
several lairs and breeding their dragon judiciously with the resident ones, players can acquire a genetically diverse
range of dragons. If two players occupy the same lair, they can also breed their dragons with each other in order
to produce a dragon with traits useful in the greater Whyville virtual world—either for its intrinsic value to “show it
off” or for the extrinsic value of fetching treasure.

The addition of lairs and the multi-player feature are unique to the Dragons game as is the access to the rest of
Whyville, where players can use their dragons to obtain various treasures, but only if the dragon possesses the
appropriate set of traits. As mentioned, a dragon with wings can fly up into a tree and grab a coconut while an
armored dragon can brave falling rocks and retrieve a diamond from behind a waterfall. The challenge of Dragons,
then, is to breed many different kinds of dragons that can retrieve treasures from different “rooms” in the greater
Whyville virtual world. When players summon their dragon for this purpose they are in full view of any other Whyvil-
lian in that room. This exposes non-players to the fact a “dragon game” is going on in other parts of Whyville, and
encourages them to participate. These changes in the design were intentional to give Dragons a more game-like
feel with incentives that mirror other Whyville games, leverage the massive and collaborative nature of Whyville
activities, and embed instructional elements such as visualizing traits in lair activities.
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Participation and Play in Dragon Games

The Dragons games were launched at the end of summer 2013 with an announcement on the main Whyville por-
tal, along with an invitation to players to complete a short pre-survey in exchange for earning 120 clams. The visits
to the Dragon game took off and lairs were visited by multiple players at the same time. The examination of log files
revealed that the lairs received a total of 10,655 visits and a total of 8,350 dragons were bred by Whyvillians during
this time period. Certainly, the rise in increase of certain terms in chat, such as “dragon” and “gene,” is due to the
presence of the Dragons game. Our further analyses focused on a subset of 1,265 players who chose to take the
pre-survey and thus provided us with information about their interest in and knowledge of genetics.

Who came to play Dragons? Over the course of five months, 1,265 players visited a lab or lair. Of those, 937
were girls (74%) and 328 (26%) were boys, representative of the Whyville community at large. With approximately
20,000 active player visits in Whyville per month, the Dragons games reached about 6.3% of those players, most
likely coming from the group of “core users” in virtual worlds (Kafai & Fields, 2013). The average self-reported
age of the Dragons players was 19.9 years old, and thus far older than the average Whyville player who is around
12.4 years old. Because we know that players differ so dramatically in frequency of their activities (Kafai & Fields,
2013), we divided the 1,265 Dragons players into two groups: heavy and light players. Heavy players were those
who successfully completed at least one lair challenge whereas light players might have visited multiple lairs or
labs, but were never successful in completing a lair challenge. Boys and girls represented both heavy and light
players at approximately the same ratios as throughout Whyville.

What did players do in Dragons? Of the 1,265 players, 390 completed at least one lair challenge, successfully
retrieving a treasure while 363 completed a lab. Note that players did not receive clams for completing lair chal-
lenges; instead they received a “treasure” (e.g., magic chalice or diamond), which appeared in their Dragon books
as a record of their accomplishment. Both labs and lairs were popular activities. Labs are single-player activities
while lair challenges can be completed alone or with other players. Some players preferred one mode of play over
the other while others participated in both equally. On average, players completed 3.3 labs and 4.9 lair challenges.
Breeding dragons—to solve the challenges or to create a different “pet” as the reward—was an engaging activity
for most players. Light players bred 3.3 dragon pets on average. Heavy players bred an average of 18.7 dragons.
The maximum dragons bred by one player was 173!

Interest and Learning in Genetics

After all this activity in Dragons, what impact did it have on players’ interest in and understanding of genetics?
The assessment was divided into seven survey questions focused on background, motivation and attitude toward
learning genetics and another six test questions focused on genetics content. The answers from the pre/post
survey revealed that interest in genetics was high to begin with, with an average of 3.65 on 5-point scale, and
this level of interest did not change significantly after playing with Dragons. Not surprisingly, those players who
completed the most Dragons activities started with a significantly higher interest in genetics. In addition, while
64% of all players stated in the pre-survey that they had some prior experience with genetics in their schools, we
found that 72% of heavy players reported having prior genetics experience as compared to 61% of light players,
a statistically significant difference at the p=.05 level. In addition, the heavy player group’s motivation and attitude
toward learning genetics was significantly higher than those of the light player group. All these findings indicate
that the Dragon games were most attractive to those players who had already prior interest and also a background
comparable to secondary biology class given their self-reported age.

Our assessment of players’ understanding of genetics was hampered by the fact that of the 1,188 players who
completed the pre-survey, only 81 players also completed the post-survey, and only 10 of those were light players.
Not surprisingly, the pre-survey scores on content knowledge portion for those members of the heavy player group
(3.2 of 5) was significantly higher than the pre-test scores of light players (2.8). Even though heavy players bred
nearly six times more dragons than the light player group, they did not show a significant gain in content knowledge
after taking the post-survey. To truly gauge players’ content learning, we need an increased number of Whyvillians
in the light player group to complete the post-survey. This suggests that we might need to provide additional incen-
tives to increase participation in order to meet this goal.

Discussion

We started this paper with an overarching research question: Could the integration of an instructional tool devel-
oped for the more formal environment of classrooms be successful in the informal environment of a virtual world?
We redesigned Geniverse, a simulation tool developed to help high school students learn about genetics, for use
in the virtual world of Whyville with a predominantly middle school player group. Some of the design changes—
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providing incentives and including multi-player options—were a nod to the traditions of virtual worlds at large and
to achieve a better fit with the existing gaming activities within Whyville. We know from the number of visits and
play that some players were more drawn to the single-player labs while others were more interested in creating
dragons and solving lair challenges. There was also a large group of players who created dragons without com-
pleting any challenge, presumably for the “coolness” factor of having a dragon pet.

Further analysis is needed to examine to what extent individual players learn genetics content by engaging in
systematic investigations of inheritance by breeding dragons in lairs or completing lab activities. This performance
could be gleaned from multiple data sources. We could explore patterns of play for those players who fail challeng-
es initially and improve over time as compared to those who succeed early in earning treasure. Additional research
will attempt to detect growth in a player’s understanding of genetics by analyzing actions that reveal evidence of
genotypic thinking. For instance, we can look at whether players use the special “scope” tool to peer into a drag-
on’s chromosomes to determine if an egg contains the alleles necessary to complete a specific challenge, and
if they “hatch” that egg or reject it based on what they see. Such focused analysis of play patterns could reveal
whether players engage in more intentional rather than random inquiry (Kafai, Quintero & Feldon, 2010).

Redesigning instructional games for informal virtual worlds is a promising first step to enrich learning opportunities
for a wide variety of science topics outside of school. Children are drawn to massive online communities for multi-
ple social benefits, including collaborative play. By adding science games to these environments, we can provide
extended opportunities to engage with complex concepts such as genetics. With Dragons in Whyville, we have
shown that players can become highly engaged in science outside of school. Reaching more children by making
these tools accessible in informal contexts may be a key to engaging more children in science learning, but it is
also no guarantee that many of these inherently complex concepts will be fully understood through play alone.
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Abstract

A randomized controlled trial was used to test if gamification tools can increase engagement and improve learning
outcomes in a blended (online and in-class) second-year university course. Students in control and experimental
groups accessed separate course management systems (CMS). On the gamified site, students earned badges
and points for online activity and showed increases (versus control) in the personalization of online avatars; a
doubling of visits to the CMS; and a reduction by 1.3 days in the time before deadline to complete weekly blog
assignments. Female students used the gamified site more than males. In a post-class survey, 82% of students
believed gamification was an effective motivation tool. However, there was no evidence of improved learning out-
comes on graded assignments. This trial provides evidence that gamification can offer incentives for online activity
and socializing but, on its own, may have little impact on quantifiable learning outcomes.

Introduction

Both “gamification” (game mechanics applied to non-game settings) and “blended learning” (the mix of online and
in-class learning environments) have emerged as major trends in educational technologies (Baker, 2012). Blended
learning, via online course management systems (CMS) such as Blackboard and Moodle, holds “the potential,
human and technological, of accommodating students with distinct learning needs” (Dias, 2014). Likewise, gamifi-
cation has witnessed growth in the commercial and non-educational spheres to engage and retain customers and
clients on enterprise websites (Zichermann, 2011). In Google Scholar, “gamification” generated 6,830 results (as
of May 26, 2014). Advocates have demonstrated anecdotally the power of game-based technologies and gamified
pedagogies to motivate a broad range of participants, from students in institutional classrooms (Sheldon, 2011;
Kapp, 2012), to crowd-sourced scientific research (Eiben, 2012), to “alternate reality games” aimed at non-aca-
demic general audiences (McGonigal, 2011).

Gamification has generated debate over its definition, its benefits, and its pitfalls, “broadly opposing marketing
professionals vs. designers and scholars of serious games” (Rughinis, 2013). The basic definition of gamification
entails “the use of game deign elements in non-game contexts” (Groh, 2012), although a refined definition focuses
on educational contexts: “simple gameplay to support productive interaction for expected types of learners and
instructors” (Rughinis, 2013).

There are many examples and case studies of educational games, play-based classrooms and gamified online
educational environments. However, there is little experimental evidence of the efficacy of a gamified educational
space when compared to a control group under similar conditions using randomized trial. As Groh cautions: “for a
good academic summary the hype has to cool down before and proper scientific studies about the benefits as well
as the side-effects of gamification are needed” (2012). Our experiment attempts to bridge that gap in the scientific
literature by testing whether basic gamification tools can increase online activity in a blended classroom and, if so,
whether improved learning outcomes will be reflected in the extra communication and time-on-task.

Previous Research

A literature review of experimental studies done on educa