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ABSTRACT

In light of a growing body of work demonstrating the ability of games to transform cognitive skill sets and
change attitudes toward social issues, including in public health, it is crucial to understand the potentially
divergent experiences and outcomes afforded by analog and digital platforms. In a recent empirical study, the
authors addressed the basic question of whether transferring a public health game from an analog to a digital
format would impact players’perceptions of the game and the efficacy of the game for stimulating changes to
beliefs and cognitions. Results revealed that the digital version of the game, despite being a nearly identical
translation, was perceived by players to be more complicated than the analog version and, consequently,
was less effective at facilitating learning and attitude change. The authors propose several explanations for
this finding, based on psychological theories, to help elucidate critical distinctions between non-digital and
digital game play phenomenology.
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INTRODUCTION: GAMES AS
TOOLS FOR STIMULATING
SIGNIFICANT LEARNING
AND ATTITUDE CHANGE

There has been growing enthusiasm among
members of both learning science and game
studies communities surrounding the notion that
games can encourage a significant shift in play-
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ers’thinking and empower them with a plethora
ofnew cognitive skills. One perspective that has
gained particular traction in this regard is the
argument that games can effectively facilitate a
‘systems thinking’ approach to real-life issues:
that is, games can equip players with a greater
understanding of, and appreciation for, the inter-
relationships that exist between the individual
elements of a system. To illustrate, Zimmer-
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man (2007) has suggested that games have the
capacity to instill a more advanced “systems
literacy,” one that “stresses the importance of
dynamic relationships, not fixed facts.” Simi-
larly, Bogost (2007) claimed that games help
players “learn toreflect on the natural or artificial
design of systems in the material world,” and
Gee (2004) designated well-designed games as
“learning machines,” in part because they can
facilitate systems thinking. Thus, in the games
and learning literature, the argument that games
canimprove players’ systems thinking aptitude
has inspired noteworthy levels of consensus and
empirical support.

Likewise, work done over the past decade
has demonstrated that games can change play-
ers’ attitudes and behaviors on important social
issues. For example, Kato and colleagues’
study of the video game Re-Mission showed
that playing the game inspired higher levels
of adherence to treatment plans among ado-
lescent cancer patients (Kato, Cole, Bradlyn,
& Pollock, 2008). Gustafsson and colleagues
(2009) showed that a digital game that aimed
to teach players about energy use inspired a
significant long-term drop in household energy
consumption among players of the game. In
their meta-analysis of studies investigating the
effects of playing games with pro-health content,
Baranowski and colleagues (2008) showed that
out of the 27 studies they reviewed, a majority
demonstrated evidence of significant changes
in players’ pro-health attitudes and behaviors
as a result of playing the focal games.

Prior work on the impact of games on
cognition and behavior has been provocative,
arguably even paradigm-shifting, but there is
still much to learn about how designers can
effectively model news ways of thinking or
acting through their games or systems. One
major unresolved issue is the basic distinction
between analog and digital platforms —and the
potentially divergent experiences and learn-
ing outcomes they offer players. As part of a
recently completed empirical study testing the
efficacy of a public health game, called POX:
Save the People, created by our design labora-

tory (Kaufman, Flanagan, & Belman, under
review), we sought to answer the fundamental
question: does translating the same game from
an analog to digital format influence players’
perceptions of the game and/or impact the
effectiveness of the game as a tool for inspir-
ing changes to attitudes and cognition? And,
if such cross-platforms differences were to
emerge, to what could we attribute them? In
this paper, we present the design of the analog
and digital versions of POX and an overview of
the research approach we employed to address
these provocative questions. We then offer a set
of explanations for the unexpected finding that
the digital version of the game, despite being a
nearly identical translation of the analog version,
provedsignificantly less effective at facilitating
learning and belief change.

THE HISTORY AND DESIGN
OF POX: SAVE THE PEOPLE

In2010, our game design laboratory was asked
by the Mascoma Valley Health Initiative,a New
Hampshire public health organization, to create
a board game that demonstrates the role vac-
cines play in preventing the spread of disease,
for use in classrooms and health fairs. The first
game produced from this charge, POX: Save the
People (2010), is played on a game board of 81
(9x9) spaces, with each space representing one
person in a community in which disease has
just begun to spread. At the start of the game,
two people are infected with a disease; they are
represented by red spaces near the center of the
board. Six yellow spaces on the board represent
people with susceptible immune systems (e.g.
pregnant women, babies, individuals with HIV
or AIDS, and people with cancer), who cannot
be vaccinated and, thus, are especially vulner-
able (see Figure 1).

The game proceeds as players alternate
drawing cards from the POX deck, whichreveal
either that the disease has spread in a particular
direction or thatarandom outbreak has occurred.
Each card also allows players to deploy public
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Figure 1. Game board for the analog of POX
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health resources either to vaccinate a particular
number of uninfected people or to cure anumber
of infected people on the board. Deaths occur
when an infected person is surrounded on all
possible sides by all infected people, or when
the infection spreads to a vulnerable person
on the board. Infections, vaccinations/cures,
and deaths are represented by the placement
of red, blue, and black chips, respectively, on
the spaces on the board. The game is won if
infected people on the board are surrounded
entirely by vaccinated people, and the disease
can no longer spread in any direction, before a

pre-specified number of deaths have occurred.
POX aims to demonstrate the rapidity with
which disease can spread and increase players’
appreciation for the effectiveness of vaccina-
tion for increasing “herd immunity,” the effect
whereby unvaccinated people are protected by
the immunity of others in their population (John
& Samuel, 2000). Moreover, by modeling and
reinforcing how each individual’s decision to
be vaccinated or not can impact the health of
specific others in a particular population, the
game’s mechanic is intended to promote an
increase in players’ systems thinking aptitude.
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COMPARING THE
ANALOG AND DIGITAL
VERSIONS OF POX

As part of a multifaceted experimental study
assessing the impact of POX (Kaufman, Fla-
nagan, & Belman, under review), we randomly
assigned a sample of twenty-six middle school
and high school students from New England
to play, in pairs, the original analog version
of POX or a new digital version of the game
we created for the Apple iPad. In designing
and implementing the digital version of POX
to be used in the study, we took great care to
minimize any differences between the analog
and digital versions of the game beyond those
necessitated by platform (see Figures 1 and 2
for a comparison). Specifically, in place of the
card deck from the analog version of POX, the
digital version featured a “Draw” button, which
players tapped to reveal the next event card, and
displayed the card text at the top of the screen.
Likewise, in place of the physical chips used in
the analog version of the game, the digital ver-
sion featured color-coded circles, which players
tapped to select a particular chip type; players
were then required to tap a particular space on the
game screen to place an infection, vaccination/
cure, or death. In addition, tapping a gray circle
allowed players to “undo” the placement of a
chip (e.g., in cases when players made errors
inplacing infections or reconsidered the spaces
on which they wished to place vaccinations or
cures). All other elements of game play — in-
cluding the scripted rules read to participants
by the experimenter and the sequence of cards
drawn by players —as well as the experimental
procedure were held constant to allow a fair and
unambiguous comparison between the physi-
cal, analog version of the game and the digital,
tablet-based version.

Theresultsrevealed thatthe analog version
of POXinstilled in players a greater appreciation
for the value of vaccination (as assessed by a
subjective valuation measure requiring players
to allocate as much or as little of a $10,000

fund to either vaccinating uninfected citizens
or curing infected citizens) and significantly
improved players’scores on a validated measure
of systems thinking aptitude (Sterman, 2002),
compared to the baseline scores reported by
participants in a no-game control group. In
contrast, there was no evidence of significant
attitude change or increased systems thinking
aptitude among players of the digital version of
the game. Furthermore, players of the digital ver-
sion of the game rated the game as significantly
more “complicated” on a post-game question-
naire than did players of the analog version of
the game. To reiterate: this strikingly divergent
pattern of results emerged despite the fact that,
apart from the cosmetic differences noted above,
the analog and digital versions of the game were
essentially identical to one another.

This curious finding was not one that we
hypothesized would emerge, and it begs the
obvious question: why would translating the
same game to a digital format, carefully crafted
to maintain the rules and mechanic to be as
close as possible to the original analog game, so
significantly impactplayers’perceptions—and,
consequently, reduce the effectiveness of the
game as a tool for stimulating attitude change
and learning? Next, we offer some alternative
conjectures that might elucidate why the trans-
lation from analog to digital impacted players’
subjective experience and perceptions of the
game’s complexity. The first set of explana-
tions center on the general idea that analog and
digital games may mentally activate, or prime,
different mindsets or emotional states. We
then explore the notion that analog and digital
games encourage typical play styles that differ
in their pace of play as well as their levels of
between-player collaboration, discussion, and
reflection. Finally, we discuss the possibility
that the digital game we used in the study may
have defied players’ expectations about the
features and mechanics that a digital game
should contain — particularly ones that serve to
facilitate game play in a digital format.

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



International Journal of Gaming and Computer-Mediated Simulations, 5(3), 1-9, July-September 2013 5

Figure 2. Game screen for the digital version of POX
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Do Analog and Digital Platforms
Activate Different Cognitive
or Affective States?

The most basic explanation for the finding we
reported would be that a digital platform by
itself is more likely than an analog platform
to activate, or “prime,” concepts related to
cognitive complexity. That is, most individuals

DEAL

may have formed a schematic representation of
“digital” (or of “technology” more generally)
that contains links to attributes such as “com-
plex,” “intricate,” or, as our results suggest,
“complicated.” At the same time, perhaps most
individuals’representation of “analog” contains
links to such attributes as “uncomplicated” or
“straightforward.” Psychologists have shown
that the traits or attributes that are incorporated

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



6 International Journal of Gaming and Computer-Mediated Simulations, 5(3), 1-9, July-September 2013

in individuals’ schematic representations of
categories (such as “analog” versus “digital”)
can be automatically — and subconsciously —
activated upon exposure to a general category or
a specific exemplar from that category (Bargh
& Chartrand, 1999; Mandler, 1984; Rumelhart,
1980) and subsequently influence perceptions,
judgments, and behaviors (e.g., Bargh, Chen, &
Burrows, 1996; Higgins, 1996; Jacoby & Kelley,
1987). If, indeed, people are more inclined to
link “digital” with “complex” and/or “analog”
with “simple,” this divergent associative pat-
tern could explain why participants in our study
reported perceiving the digital version of the
game as more complicated than the analog
version, despite the uniformity in the game
elements between the two platforms.

A second, and related, possibility is that
players may enter into analog and digital play
experiences with different mindsets or affec-
tive states, which influence their judgments
of game complexity. For instance, perhaps
digital platforms stimulate heightened levels
of arousal or an increased sense of urgency,
whereas analog platforms, as a benefit of their
greater familiarity and accessibility, may de-
crease player arousal and increase their level
of relaxation and comfort. If so, one could
argue that, particularly with a new game with a
somewhat intricate set of rules and mechanics,
the heightened arousal and urgency activated by
a digital platform could serve to exacerbate the
game’s level of difficulty from players’ points
of view. Indeed, prior research in psychology
has shown that increased arousal levels usu-
ally impair performance on novel or complex
tasks (Lupien et al., 2007; Yerkes & Dodson,
1908). Given that the game of POX was both
novel and subjectively complex in its rules
and mechanics for our sample of participants,
any additional arousal caused by the digital
platform itself— and any lack of self-efficacy
participants might have experienced in regard
to their ability to navigate an unfamiliar form
of technology — could explain both why play-

ers of the iPad version of the game perceived
it to be more complicated as well as why they
were less able to grasp the game’s key concepts
related to herd immunity and systems dynamics.

Do Analog and Digital Platforms
Inspire Different Play Styles?

In addition to the possibility that analog and
digital platforms activate different mindsets
or emotional states, the two formats may also
prompt different sets of mental “scripts” about
the game play experience itself — scripts that,
at least in the case of POX, were more con-
ducive to comprehension and learning in the
analog version of the game compared to the
digital version. For instance, players of digital
games, and users of technology more gener-
ally, may be more accustomed to solitary use
(i.e., interacting with the technology without
a fellow user or co-player alongside them)
and a faster pace of action and information
delivery requiring a lower level of sustained
attention or concentration. In contrast, players
of analog games are likely more inclined to
expect an experience shared with at least one
other player (and, consequently, one involv-
ing more between-player conversation) that
is more slowly and deliberately paced. To the
extent that thoughtful, meaningful deliberation
and between-player collaboration are essential
ingredients for successful game play with POX,
these divergent play styles inspired by digital
and analog games would explain why partici-
pants who played the iPad version of the game
subsequently failed to demonstrate significant
attitude change or improved systems thinking.
Indeed, the analyses of the audio recordings of
the game play sessions in our study revealed
that participants who played the analog version
of POX exhibited a longer average turn length
and, during each turn, spoke aloud and to each
other more often, than did participants who
played the digital version of the game.
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Did the Specific Game Play
Experience We Provided Deviate
from Players’ Expectations

of Digital Games?

In our study, we employed a digital version of
POX that was admittedly — and intentionally —
“bare-bones” in its design in order to facilitate
a valid comparison between the analog and
digital versions of the game. In fact, our team
had previously produced a digital tablet version
of the game replete with a number of advanced
features (including the automatic placement of
infections and deaths; a visual indicator high-
lighting all of the possible board locations for
placing vaccinations and cures; and the use of
audio cues and signals) that were removed from
the game for purposes of the study. Perhaps by
stripping the game of its veritable “bells and
whistles,” most of which serve to facilitate game
play, we also took away components that play-
ers have come to expect from the typical digital
game. As a result, participants who played the
digital version of POX devised for the study
may have perceived the game to be complicated
because, essentially, the game they played was
more complicated than what their preconceived
notions of digital games would have led them
to expect. In other words, the lack of in-game
guidance and responsiveness may have led play-
ers to contrast their actual play experience with
the experience they anticipated upon learning
they would be playing a digital game.

CONCLUSION AND
FUTURE DIRECTIONS

Going forward, we will seek to disentangle the
alternative explanations we proposed above by
subjecting them to systematic empirical tests. To
measure individuals’schematic representations
of “analog” versus “digital,” for example, we
can employ a semantic priming procedure, in
which we subliminally expose participants to
a particular word or image (such as the word

“digital” or the image of a digital tool) and then,
using a lexical decision task, measure their
reaction time for judging a subsequent string
of characters as words or non-words (Meyer
& Schvaneveldt, 1971). To the extent that
individuals implicitly associate “digital” with
attributes such as “complicated,” participants
should be faster to respond to word strings
that connote complexity than to neutral word
strings after being primed with “digital” words
or images (versus neutral words or images).
Likewise, measuring participants’ arousal and
emotional states, as well as their perceived
level of self-efficacy, upon learning that they
will be playing an analog or digital game (or
upon initial exposure to an analog or digital
game) will allow us to determine the extent to
which players go into an analog or digital game
play experience in divergent physiological or
psychological states. To assess the extent to
which the significantly lower levels of attitude
change and learning exhibited by players of the
digital game in our study can be attributed to
a play style marked by a faster pace and less
between-player collaboration and discussion,
we could instruct players of the digital game
to adopt a slower, more deliberative style and
determine the impact on players’ beliefs and
cognition. Finally, to evaluate the possibility
that the digital game we used in our study
violated participants’ expectations of typical
digital games, we could systematically compare
the tablet version of the game from the study
with versions that introduce additional features
(such as in-game guidance for the placement of
vaccinations) and measure the level of subjec-
tive complexity players of each version report.
Taken together, this set of investigations will
help elucidate what was “lost in translation”
between the analog and digital versions of POX
and, more broadly, provide valuable insights
regarding the patterns of expectations, percep-
tions, experiences, and consequences evoked
by digital and non-digital platforms.
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