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INTRODUCTION 
 

 Adolescents and young adults are 
considered to be the least civically engaged 
populations, possibly because they feel they 
cannot meaningfully impact the political 
process or because they believe that the po-
litical sphere is disconnected from their in-
terests and ideals (Syvertsen, et al., 2011; 
Torney-Purta, Richardson, & Barber, 2004). 
Moreover, there is a “civic divide” in terms 
of which adolescents and young adults par-
ticipate in elections or in their communities, 
in that those with more education and those 
who come from more financially stable 
families are also more likely to have oppor-
tunities for and encouragement toward civic 
participation (Verba, Burns, & Schlozman, 
2003). In general, however, college students 
and other young adults have lower voting 
rates than other demographics. For instance, 
according to CIRCLE (Center for Infor-
mation & Research on Civic Learning & 
Engagement), around 50% of youth ages 18

-29 voted in the 2016 U.S. Presidential 
election (Circle, 2016). Moreover, youth 
aged 18-20 years old commonly have the 
lowest turnout of any age for elections for 
public office (Hall, 2008; Niemi & Hanmer, 
2010), as well as less participation in civic 
meetings or town hall events, and may not 
be as engaged in their local communities. 
This is highly problematic as youth are a 
significant portion of the United States and 
global population, with the U.S. Millennial 
population (those born between 1982 and 
2004) at about 24% of the U.S. population 
(Rogowski & Cohen, 2015). In addition, 
Millennials are the most diverse population 
in the United States, with about 40% identi-
fying as non-white, and 6.4% identifying as 
Lesbian, Gay, Bisexual or Transgendered 
(LGBT) (Rogowski & Cohen, 2015), as op-
posed to Generation X or Baby Boomers, 
which have less diversity in terms of race 
and sexual identity.   
 Civic engagement involves partici-
pation in communities, which includes 
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“formal political activities such as voting 
and informal civic activities such as volun-
teering, working with others on community 
issues, and contributing to charity” (Kahne, 
Middaugh, & Evans, et al., 2009, p. 4). Yet, 
around 58% of 15 to 25 year olds were 
“disengaged” civically (defined as not par-
ticipating in at least two electoral activities 
(voting in any election) or civic activities, 
such as signing petitions or attending a 
town hall) (Kahne, et al., 2009, citing re-
search from the CIRCLE website). This is 
problematic, in part, because a strong de-
mocracy (“rule by the people”) by defini-
tion needs its citizens to be active partici-
pants in political and civic life (Pateman, 
1970). Furthermore, connections have been 
suggested between one’s individual and 
communal well-being and the level of activ-
ity in one’s own community. Well-being 
has been found to be higher in locales 
where people are able to be more involved 
in civic society and the democratic process, 
and are more actively involved, as well-
being is related to belongingness (feeling 
like one belongs in a particular society or 
community) (e.g., Finley, 2011; Swaner, 
2005). Adolescence is also often a time 
when people question whether, how, and 
where they belong, making this aspect of 
well-being particularly relevant (Schall, 
Wallace & Chhuon, 2014). Moreover, ado-
lescence is often the time when people form 
their civic identity and begin to spur social 
and political change (Syvertsen, et al., 
2011; Lyons & Alexander, 2000).  
 One way to engage youth in civic 
and community action may be through 
games, particularly ones that invite problem 
solving and the crowdsourcing of solutions, 
perspectives, data, and decisions related to 
civic-related issues (crowdsourcing refers to 
the culling of information and activity from 
the public) (Schrier, 2016). These civic 
problem-solving games aim to solve real-
world civic issues through the game itself. 
In this paper, I explore these types of 
games, provide early insights, and propose 
an initial set of design elements for creating 
and implementing games to encourage civic 
engagement for late adolescents and young 

adults. Only a few of these types of games 
currently exist. Thus, this paper also serves 
as a call to action to create these types of 
games and to further study whether they 
can support participation in civic problem 
solving and inspire further civic engage-
ment and action.  
 
Crowdsourcing and Civic Action 
 Crowdsourcing was initially de-
scribed by Jeff Howe (2008) and while def-
initions differ, it typically relates to the pro-
cess of using “the collective intelligence of 
online communities to serve specific organ-
izational goals” (Brabham, 2013a  xv). 
Crowdsourcing definitions often include 
language about participation and mutual 
benefit; such as one that states that it is a 
“participative online activity in which an 
individual, an institution, a non-profit or-
ganization, or company proposes to a group 
of individuals of varying knowledge, heter-
ogeneity, and number, … the voluntary un-
dertaking of a task [that]… always entails 
mutual benefit” (Estellés-Arolas & Gonzá-
lez-Ladrón-de-Guevara, 2012, p. 197). 
Brabham describes four different types of 
crowdsourcing (knowledge discovery and 
management; broadcast search; peer-vetted 
creative production, and distributed-human-
intelligence tasking), but argues that Wik-
ipedia is not considered crowdsourcing be-
cause the crowd and the organizers do not 
have an equitable, mutually beneficial rela-
tionship (Brabham, 2012).  
 Crowdsourcing in practice does not 
always have an equitable relationship be-
tween organizer and crowd. For instance, 
some crowdsourcing projects may involve 
inviting contributions from people who do 
not fully comprehend the implications of 
the project, may not be involved in the pro-
ject’s conception, or may even be exploited 
by the organization to take on labor and off-
set costs (Eitzel, et al., 2017). However, 
some projects do benefit the participant and 
cultivate in them a deeper interest in a topic 
or further action beyond the project, such as 
citizen science projects that help to spur 
interest in a particular topic or further par-
ticipation in conservation or environmental 
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issues (Eveleigh et al., 2014; Eitzel, Jennett, 
Blandford, Brohan, & Cox, et al., 2017). 
(Citizen science is a type of research project 
or knowledge-making experience that in-
volves non-professional scientists (the gen-
eral public) in them, and sometimes uses 
activities such as the crowdsourcing of sci-
entific data (Eitzel, et al., 2017). 
 A number of projects related to civic 
and governmental issues have recently 
emerged in the U.S. and globally that also 
use crowdsourcing to help elicit public sup-
port, solve civic-related issues, and spur 
civic engagement and action (Ridge, 2013; 
Romeo & Blaser, 2011). For instance, the 
UK newspaper The Guardian’s encouraged 
its audience to conduct a large-scale analy-
sis of journalistic documents (specifically, 
expense declaration forms) by using 
crowdsourcing techniques and game ele-
ments (Handler & Conill, 2016). Likewise, 
Operation War Diary invites participants to 
annotate real diaries from World War I sol-
diers in an effort to tag and label with 
metadata the thousands of diaries and notes 
related to the war. Another project, 
SeeClickFix, involves public participation 
in urban planning and governmental issues, 
where users can post problems in their mu-
nicipality, like the presence of a pothole on 
a road (Brabham, 2009; Brabham, 2013a). 
23 Next Stop Design, which ran in 2009-
2010, invited users to participate in a transit 
planning contest, such as ones to design bus 
stop shelters on a bus stop at the University 
of Utah in Salt Lake City (Brabham, 2012). 
Crowdsourcing has also been used to ana-
lyze the assets of cultural heritage sites 
(McKinley, 2015). Other projects involve 
citizen participation in the funding of civic 
needs, which is similar to crowdfunding 
activities on websites like Indiegogo and 
Kickstarter, but for governmental or civic 
purposes (Davies, 2014). 
 An underlying question about 
crowdsourcing projects (and web-based civ-
ic action projects more specifically) is 
whether they are actually spurring civic en-
gagement and involvement in communities 
more generally, and beyond just a single 

project. In other words, are these projects 
also supporting civic engagement and inter-
action with ethical, political and democratic 
issues and values, as suggested by research 
on the civic potential of games (Kahne, et 
al., 2009)? Research on the effectiveness of 
projects to spur civic action typically points 
to how the application or project is de-
signed and how it is used in relation to the 
audience, community and its needs (in other 
words, the design, context, and content of 
the project). For instance, researchers have 
considered principles for the effective de-
sign of crowdsourced (1) civic action 
(Gordon, Baldwin-Philippi, & Balestra, 
2013; Gordon & Baldwin-Philippi, 2014; 
Gordon, D’Ignazio, Mugar, & Mihailidis, 
2017), (2) humanities-based research (Dunn 
& Hedges, 2012) and (3) cultural heritage 
(McKinley, 2015). However, beyond The 
Guardian case study (described earlier) 
(Handler & Conill, 2016), little research has 
considered the design of games related to 
civic action and civic problem solving, 
though research suggests that games could 
be effective at helping to solve problems or 
approach real-world issues (Schrier, 2016). 
The next section will explore this research 
further.  
 
Designing Games for Civic Problem-
Solving and Action 
 Can games help to inspire real-
world civic problem-solving? Increasingly, 
game-based learning has been used in class-
rooms and other educational settings to 
teach civic knowledge, engagement, action, 
and participation (Raphael, et al., 2010). 
Raphael, et al. (2010, p. 203) explain that, 
“Games foster civic learning when they 
help players to develop knowledge, skills, 
and dispositions that players then apply to 
public matters in the world outside the 
game.” A number of educational games 
have been designed to specifically support 
civic learning, such as the iCivics series of 
games, which are games created to teach 
middle and high school students about po-
litical processes and issues, such as elec-
tions, campaigns, passing laws, and branch-
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es of government. In addition, some COTS 
(Commercial off-the-shelf) games have 
been used or modified to meet educational 
objectives related to civic learning, such as 
the SimCity or Civilization series. These 
types of games are sometimes referred to as 
educational games or “serious games,” 
which are games that focus on purposes be-
yond just entertainment, such as health, ed-
ucation or military training. Games have 
also been used to teach about civic and so-
cial issues, such as Migrant Trail (which 
explores issues around migration) and Fake 
It To Make It (which examines how misin-
formation (or “fake news”) is created and 
spread). These types of games are some-
times called “games for change” or games 
that aim to inspire social, cultural, political 
and economic change (see 
www.gamesforchange.org).  
 The aforementioned games seek to 
teach about civic issues or enable the prac-
tice of civic skills; however, this paper 
questions the design and use of games that 
do not just teach about civic issues, but aim 
to solve real civic problems, spur civic ac-
tion, and create new civic knowledge 
through and within the game itself. For ex-
ample, civic problem-solving games could 
help us to better understand how citizens 
decide whether to vote, how they choose 
among candidates, and even how to inter-
vene to increase voter participation (such as 
in the case of U.S. college students and 
young adults). Or, these games could possi-
bly enable large-scale participation in real-
world problem solving of civic issues, such 
as what to do about motivating recycling, 
making family leave policies more equita-
ble, or connecting people with the 
healthcare coverage they need (Schrier, 
2016). These games could also encourage 
solving local and community-based issues, 
such as those in schools, community cen-
ters, or local parks (Schrier, 2016).  
 A number of current games support 
citizen science participation, or civic partic-
ipation in scientific and STEM (science, 
technology, engineering & mathematics) 
knowledge and problem solving (Lieberoth, 
Kock, Marin, Planke, & Sherson, 2014; 

Schrier, 2016). For instance, scientists at 
Stanford and Carnegie Mellon University 
developed EterRNA, a game that 
crowdsources designs for new RNA 
(ribonucleic acid) molecules, which can 
help scientists understand how to better 
fight certain diseases. Likewise, in Quan-
tum Moves, participants help to deepen un-
derstanding of quantum computing 
(computing using quantum mechanical 
properties, or processes that better approxi-
mates the complexity of the world) through 
a game (Lieberoth, et al., 2014).   
 However, during the research for 
this paper, no U.S.-based video games were 
found that primarily involve solving local 
or global civic issues (rather, these games 
typically seek to solve scientific and other 
types of issues, as described earlier). Two 
non-U.S. interactive experiences may be 
considered civic problem solving games. 
For instance, users of Mapatón (Mexico 
City) gained points and prizes by helping to 
map the bus routes (OECD, 2016). Like-
wise, Traffic Agent invites students to re-
port on issues and hazards while going to 
school in Oslo, Norway (EuroCities, 2016). 
(Note that the users of the Mapatón and 
Traffic Agent app may have been contrib-
uting data through the app or crowdsourc-
ing website, and then gaining rewards, but 
it is not clear if they were playing a fully-
formed game, or participating in a 
“gamified” crowdsourcing experience. 
Gamification involves the process of adding 
rewards, such as badges, points, or coins, to 
a non-game environment or process, such 
as school, a hospital setting, or crowdsourc-
ing website (Schrier, 2016). In other words, 
the line between game and gamified experi-
ence is ambiguous.) Moreover, some non-
digital games have been used to solve civic 
problems. Play the City, a firm out of Am-
sterdam and Istanbul, used a physical game 
to support the collaborative problem solv-
ing activity of around 100 participants who 
sought to remodel a market in Khayelitsha, 
Cape Town in South Africa (see 
www.PlaytheCity.nl).  
 Thus, there are few games that cur-
rently enable real-world civic problem solv-
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ing. However, prior research on games and 
learning suggests that games may be poten-
tially effective for inspiring real-world civic 
action and engagement, particularly for ad-
olescents and young adults. First, games 
can simulate and situate real-world prob-
lems and complex systems (Gee, 2003; 
Schrier, 2016; Shaffer, 2006). Shaffer de-
scribes a simulation as a real or virtual rep-
resentation of part of the world (Shaffer, 
2006). Experiencing and interacting with a 
simulation of a process, place, or problem 
allows the participant to more easily under-
stand its nuances, drivers, and dynamics 
over time. For instance, we could use a sim-
ulation to look at the conditions of a lake 
over time. Participants could to try out dif-
ferent parameters (such as adding pollu-
tants, changing weather conditions, or tak-
ing away predators of lake inhabitant popu-
lations), and then can then experience any 
consequences, without having to actually 
affect a real lake and cause possible dan-
gers. Second, games can enable team-
based, community-based, and/or collabo-
rative problem solving (Gee & Hayes, 
2012; Schrier, 2016; Steinkuehler, 2007; 
van der Meij, et al., 2011). Problem solving 
can be effective in teams, because the pro-
cess may require information, talents, and 
experiences beyond any one individual’s 
capabilities (Hung, 2013; Wuchty, et al., 
2007). Third, through games, computers 
and human beings can work together such 
that the capabilities of each are enhanced 
and even optimized, which relates to von 
Ahn’s notion of human computation, or the 
concept of human beings and computers 
working together to solve complex and 
large-scale problems that neither could indi-
vidually solve (von Ahn, 2005; von Ahn & 
Dabbish, 2008). Fourth, games can be high-
ly motivating, which can fur ther  encour-
age engagement in problem solving 
(Eseryel, Law, Ifenthaler, Ge, & Miller, 
2014). However, different types of play ex-
periences motivate different types of peo-
ple, and males and younger people may be 
more motivated by competition than fe-
males and people over-35 (Yee, 

Dicheneaut, & Quantic Foundry, 2016), and 
some people will be demotivated by compe-
tition and competitive elements (Becker & 
Nicholson, 2016). Finally, younger people 
(kids, adolescents, and young adults) are 
avid game players, with around 73% having 
played video games in the previous two 
months (Snider, 2014).  
 Although this research generally 
suggests the effectiveness of games in this 
area, more empirical testing is needed to 
tease out the specific ways civic-problem 
solving games may or may not support civ-
ic learning, engagement and action by 
younger people. We need more research 
that specifically asks: can game environ-
ments that integrate crowdsourcing tech-
niques and large-scale human participation 
help to spur civic action and solve civic 
problems, and, particularly, engage youth 
populations? Can games effectively solve 
real-world civic problems through the game 
itself, and also spur civic action outside of 
the game as well (Ridge, 2013). This paper 
serves to provide early insights into possi-
ble design principles for designing and us-
ing these civic problem-solving games. In 
the next section, I consider how the initial 
design principles were developed given the 
few relevant and available games.  
 

METHODOLOGY 
 
 A challenge with creating an initial 
set of design principles is that there are few 
civic learning games and no U.S.-based civ-
ic problem-solving games that are currently 
available to play and use. Thus, I elicited 
possible design principles by looking at de-
sign elements culled from games and other 
media from related or intersecting domains. 
The reason for using a number of interrelat-
ed domains is that even though there are 
few civic problem-solving games, and little 
research on them or their design principles, 
we can investigate games from related 
fields. To determine the related domains, I 
reviewed the aforementioned literature and 
created a conceptual model of “civic prob-
lem solving games,” which includes general 
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domains such as problem solving, civic 
learning, games, citizen science, and 
crowdsourcing. I used the literature to con-
sider interactions and intersections among 
the domains, and came up with the resulting 
specific domains: (1) civic learning games; 
and (2) problem solving/crowdsourcing/
citizen science games. Thus, these two in-
tersecting domains were used to help identi-
fy a broad and inclusive series of games and 
other media that could be reviewed and 
studied further to help elicit initial design 
principles.  
 Next, I systemically identified 
games that fit these specific domains and 
are currently available and playable. To do 
this, I first looked at “civic learning games” 
by reviewing games on the iCivics plat-
form, the largest online collection of games 
that aim to teach adolescents and young 
adults about civic issues and processes, and 
support civic engagement and action 
(Blevins, LeCompte, & Wells, et al., 2016; 
LeCompte, et al, 2011). There were 19 
games on iCivics when the projects were 
reviewed in November 2016.  
 I also reviewed “problem solving/
crowdsourcing/citizen science games” by 
looking at SciStarter.org, a platform man-
aged by Darlene Cavalier through Arizona 
State University (ASU), which has 1600 
projects related to citizen science, including 
19 projects tagged as a “game” as of No-
vember 2016 (in November 2017 there 
were 25 projects tagged as a “game.”) As of 
November 2016, SciStarter.org is the larg-
est online database of citizen science pro-
jects from among the four main platforms 
identified by the Wilson Center (2015). 
Many of the citizen science projects use 
crowdsourcing, including the input of data 
and interpretation of data, as part of their 
project.  
 To elicit initial design principles, I 
randomly selected three games from each of 
the two platforms to analyze: three games 
from iCivics (Branches of Power, Win the 
White House, and Crisis of Nations) and 
three games from SciStarter.org (Phylo, 
Nanocrafter and Mozak) (see Table 1) I in-
vestigated each game by conducting a de-

sign, content, and textual analysis using 
three different types of frameworks:  
 (1) Design frameworks, to help 
reveal game design elements, including the: 
(1a) The MDA framework (Hunicke, Le-
Blanc, & Zubek, 2004), which describes an 
approach to game design that includes the 
mechanics, dynamics and aesthetics and 
(1b) Elemental Tetrad (Schell, 2008), which 
describes an approach to design that uses 
four components (mechanics, aesthetics, 
story, and technology).  
 (2) A pedagogical framework, 
proposed by Milhailidis and Gerodimis 
(2016), for “developing and exercising civic 
voice in global digital culture” (p. 417); and  
 (3) A social and civic analysis 
framework, the civic inclusion frame-
work (McDowell & Chinchilla, 2016), an 
approach that aims to bridge social divides 
(e.g., gender, social class, different abilities) 
to enhance “functional, cohesive, and inclu-
sive community engagement” or fully ac-
cessible and equitable civic engagement by 
all (p. 512).  
 I used a grounded theory approach 
(Corbin & Strauss, 1990), and inductively 
created a list of design principles by analyz-
ing the design, pedagogical, social, and civ-
ic elements present in the six games. Spe-
cifically, I reviewed the design features, 
game content, game context, player interac-
tions, possible choices, pedagogical, social 
and civic approaches, mechanics, storytell-
ing, tutorial, community, and artistic ele-
ments of the six games. Any terms, ele-
ments and principles were collected and 
iteratively labeled using both in vivo 
(labeling of significant terms) and thematic 
(labeling of general themes) (Saldana, 
2011). Redundant and overlapping terms 
were grouped together and iteratively orga-
nized until the principles were grouped into 
distinct clusters. These groupings became 
the initial list of design principle categories. 
The design principles were further validated 
by re-reviewing literature related to the gen-
eral conceptual domains (problem solving, 
civic learning, games, citizen science, and 
crowdsourcing), and identifying any gaps. 
Finally, an initial list of 20 design principles 
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was developed for creating and deploying 
games that address civic problems, opportu-
nities and spur civic action in youth, which 
should in the future be empirically investi-
gated and further validated.  
 
Design Principles  
 In this section, I discuss the initial 
design principles that emerged from my 
analysis (see Table 2). Many of them are 
more specific to civic education and prob-
lem solving (such as connecting to real-
world civic issues and problems), though 
some of them could also be applied to many 
other types of games (such as playing a 
role, interacting with others, or using audio 
appropriately). Although many of these 
principles could be applied to other types of 
games, I have included all the principles as 
they should each be further considered in 
light of the goals and context of a particular 
civic problem or project. Thus, although the 
word “games” may be used in many of the 
principles, they specifically refer to civic 
problem-solving games. 
 Games should provide connec-
tions to real-world civic issues. All games 
need to include clear and relevant goals, 
missions, and tasks. Civic problem solving 
games also need to connect to real-world 

problems and goals. The game goals should 
map to real-world pedagogical, civic, activ-
ist, knowledge production, and/or research 
goals. The games should also have in-game 
actions, stories, data, or views that map to 
real-world counterparts, such that the digital 
and analog parts are bridged (Mihailidis & 
Gerodimos, 2016; McDowell & Chinchilla, 
2016). For instance, Phylo’s goals map to 
real-world health issues. Other games have 
tools and activities that are modeled after 
real-world creations, such as the debates 
and “media” trend reports in Win the White 
House, or the genetic diagrams and bonding 
actions in Nanocrafter.In addition, players 
should be allowed to choose from among a 
number of goals, switch goals, or withdraw 
from a goal, such as by resigning or chang-
ing to a new goal, particularly if a goal is 
personally upsetting or particularly compel-
ling (for instance, if a particular health issue 
recently affected a family member). The 
games themselves may also function as 
calls-to-action and further volunteer support 
for real world problems.  
 Games should include authentic 
civic problem solving. Civic problem 
solving games should enable authentic 
problem solving processes—with an under-
standing that a game cannot necessarily rep-

Game Title (Designer/Developer) Brief Summary 

Phylo (created by Jérôme Waldispü hl, 
McGill University) 

Players move around and align a sequence of colorful 
blocks (which represent RNA sequences) to help re-
searchers trace genetic diseases. 

Nanocrafter (created by University of 
Washington/Center for Game Science) 

Players can craft new virtual synthetic DNA to help 
solve specific real-world problems. 

Mozak (created by University of Washing-
ton/Center for Game Science/ Allen Insti-
tute for Brain Science) 

Players trace images of neurons to help scientists learn 
more about the brain. 

Branches of Power (iCivics) Players take on the role of the three branches of gov-
ernment to pass bills and understand the system of 
checks and balances. 

Win the White House (iCivics) Players take on the role of a candidate for US president 
and respond to issues through debates and speeches to 
try to collect enough electoral votes to win. 

Crisis of Nations (iCivics) Players play as citizens of an imagined country and 
need to cooperate and compete with other countries on 
a variety of issues in real-time. 

Table 1. The Six Games Included in the Study 
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licate all real-world interactions and is al-
ways a designed version of a problem. Play-
ers should be able to work on problems that 
use real data, actions, tools, and methods 
(Shaffer, 2006). Moreover, players may 
need to first approach more simplified ver-
sions of complex problems until they get 
more knowledgeable and adept at solving 
them. Problems should be contextualized, 
structured, and broken down into their com-
ponents to enhance problem solving ability 
(Jonassen, 2000; Jonassen & Hung, 2008). 
For instance, Nanocrafter has a series of 
tutorial “levels” where players learn the 
rules step-by-step and solve smaller parts of 
a larger problem before approaching more 
complex real-world problems. 
 Games should properly constrain 
civic problems and also provide random-
ness and variety. Games typically pro-
vide enough structure, boundaries, con-
straints, and clear rules such that a player 
understands what to do in the game and 
how to do it, as well as what not to do 
(Fullerton, 2008). However, games should 
also provide some flexibility in the form of 
random actions or consequences and some 
variety as to what can be done in the game 
and how it can be accomplished. For exam-
ple, games may feature different modes of 
play (single player vs. multiplayer), distinct 
roles (Executive Branch or Legislative 
Branch), and/or different types of infor-
mation (such as differing game goals to fo-
cus on). Games may also vary the types of 
problems offered. In Phylo, players can 
choose from a menu of options of which 
problems to solve, such as heart and muscle 
diseases, cancers, or infectious diseases. 
 Players should experience com-
plex civic system dynamics. To suppor t 
problem solving, players should have the 
opportunity to see how different choices, 
actions, and possible solutions can affect 
not only the outcomes in the game, but the 
entire system (Salen & Zimmerman, 2004). 
In other words, the game should simulate a 
complex system to help players better un-
derstand and experience the problem, its 
consequences, and the dynamic forces af-
fecting it. For example, in Branches of 

Power, players experience the U.S. govern-
ment’s system of checks and balances while 
playing a game that enables the player to 
enact different checks and experience the 
results dynamically. 
 Games should enable iteration of 
civic solutions. Civic problem solving 
games should enable iteration, "trial and 
error," and experimentation with the data 
and solutions related to civic issues. Players 
should be able to revise and iterate through 
possibilities and solutions to see how differ-
ent choices can affect outcomes to further 
aid in their understanding of system dynam-
ics and possible problem solutions 
(Zimmerman, 2003). For example, players 
can rewind, repeat, and erase mistakes in 
Mozak.  
 Players should be able to compare 
and verify other civic solutions. Players 
should have the opportunity to compare ap-
proaches and verify which work and do not 
work. This type of verification is already 
taking place in many crowdsourcing and 
citizen science games, where players verify 
each other’s approaches, responses, and da-
ta (Prestopnik & Crowston, 2011; Guy, et 
al., 2011). Some of the games reviewed 
have competitive elements, such as head-to-
head (or direct) competition, and leader-
boards, which involve a comparison of 
scores and solutions found. The competitive 
and comparative elements may help players 
further learn about approaches to different 
problems, as well as help to further verify 
other’s solutions to open problems. For in-
stance, in Mozak, players get estimated 
scores until they are fully verified in com-
parison to other players’ actions. 
 Players should make meaningful 
civic-related choices and get meaningful 
feedback. Players should be able to make 
meaningful choices and/or take actions 
based on relevant community or political 
data, perspectives, or information. These 
choices should then have meaningful conse-
quences and feedback within the game, 
such as opening up certain ways of solving 
a problem, providing rewards or penalties 
(e.g., increases or decreases in score, col-
lectibles, or extra powers), as well as 
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changes in the gameplay or how NPCs re-
spond (Fullerton, 2014). For instance, in the 
game Win the White House, players can see 
an electoral map that shows which states 
they are “winning” and can see a meter that 
tells them how many electoral votes they 
have so far. 
 Players should experience and re-
lay different civic perspectives. Players 
should have the opportunity to express their 
perspectives, learn about others’ views, and 
also experience alternative views on topics 
or issues (Schrier, 2017). Players may even 
be encouraged to provide the point and 
counterpoint to a topic. For instance in Win 
the White House, players are encouraged to 
pick issues supported by a political party, as 
well as an issue supported by the opposing 
party, to choose as issues they are “running 
on” for their platform. The player then 
earns votes based on these issues. Research-
ers also recommend providing opportunities 
for players to share personal views, learn 
others’ views, and connect with those who 
do not agree with them to help in strength-
ening civic deliberation and discourse 
(Mihailidis & Gerodimos, 2016; McDowell 
& Chinchilla, 2016).  
 Players should be able to take on 
different civic roles. One of the key ways 
of learning new perspectives is to take on 
different roles, and even switch roles to see 
new and differing viewpoints (Schrier, et 
al., 2014). For instance, in Branches of 
Power, players can switch between U.S. 
branches of government, such as the execu-
tive or legislative branch, to experience the 
different perspectives on the process of 
passing a bill. In the legislative branch, 
players need to gain enough votes by 
choosing different parts of the bill; in the 
executive branch, players need to veto or 
sign (approve) the bill. Players may even 
have proprietary information, or infor-
mation only they have, which they can use 
to compete or collaborate with others. In 
Crisis of Nations, each player takes on the 
role of a fictional country that has to work 
with other countries to solve crises. Each 
country has a resource goal (economics, 

espionage, military or policy) that they need 
to complete, but they also have collabora-
tive goals of offering resources alongside 
other countries to solve crises.  
 Players should be able to manage 
civic-related resources. In the reviewed 
games, players were able to manipulate and 
manage relevant and useful resources, ob-
jects, and actions, which may help players 
better understand the complexities of the 
system or problem (Stefanska, et al., 2011). 
Game actions often included management 
of a resource (e.g., money, time), objects, 
and actions related to the real-world prob-
lem. For instance, in Win the White House, 
players must decide how to spend money to 
earn votes for their candidate—such as to 
use the money to poll for votes (which pro-
vides useful information, but does not earn 
votes) or to place media buys (which could 
earn votes, but is expensive).  
 Players should be able to work 
with realistic civic data. Players should 
be able to manipulate and analyze real-
world data, and use this information to 
make decisions and choices in the game or 
to support claims (Shaffer, 2006). Data 
could be directly connected to the real-
world, such as in the case of Mozak’s imag-
es of brain cells. Or, data could be based on 
real-world processes and topics, though fic-
tional, such as in the case of the state-by-
state polling statistics and electoral votes in 
Win the White House.   
 Civic information should be orga-
nized clearly. An organized, simplified 
visual display of information and data was 
an integral component of all of the games 
analyzed, including the use of relevant col-
ors, shapes, symbols, and icons (McCloud, 
1993). For instance, in Phylo, players can 
manipulate simple objects that represent 
more complex real-world counterparts, like 
colorful blocks standing in for genetic ma-
terial. In Win the White House, icons were 
used to represent concepts and issues; for 
instance, a heart with a rainbow to represent 
marriage equality.  
 Audio should be used meaningful-
ly to relay civic information. The games 
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reviewed use distinct sounds to cue mis-
takes, as well as to convey success, comple-
tion, rewards, hints and other actions. Au-
dio was used to denote errors as well as to 
provide feedback on any successes or the 
completion of the task. Sound was also 
sometimes used to provide hints or to regis-
ter that a clue was being offered or an event 
was happening.  
 Games should include real “time.” 
The use of time, including real-time events 
and time-based activities, adds further au-
thenticity and relevancy to the gameplay. 
For instance, in Crisis of Nations, a player 
cannot pause, but must make decisions in 
real-time and continue to play, otherwise 
they will automatically fail. Moreover, as 
the game proceeds, the designers of Phylo, 
Nanocrafter or Mozak, may add or unlock 
new real-world, as-yet unsolved problems 
that players can work on.  
 Games should include everyday 
and local civic issues. The games should 
involve everyday issues and citizen partici-
pation such that the stories and problems 
expressed not only revolve around candi-
dates, government officials or other estab-
lished representatives (Mihailidis & Gerodi-
mos, 2016; McDowell & Chinchilla, 2016), 

but also connect to one’s personal and local 
community’s needs (e.g., lack of affordable 
housing, need for improved playgrounds), 
to help further involve people in their own 
communities and personally relevant issues. 
In other words, these games could focus on 
local issues rather than just on national or 
international issues, helping to bridge the 
game (digital environment) with the local, 
face-to-face (analog or non-digital commu-
nity.  
 Players should be able to interact 
with others. Players should be able to in-
teract with other people, whether real peo-
ple (other players) in person or through the 
game (virtually); or, they should be able to 
interact with non-player characters (NPCs), 
which are game characters not controlled by 
other players, but by the computer game. 
This type of interaction could involve com-
petition, but it could also involve collabora-
tion (a process of shared interaction, crea-
tion and completion, which leads to mutual-
ly beneficial outcomes) or cooperation (the 
mutually beneficial sharing of goals and 
tasks, but not necessarily involving direct 
interaction) (Schrier, 2016). Some of the 
games analyzed provide incentives for play-
ers to cooperate with other players or even 

 

1. Games should provide connections to real-world civic issues. 
2. Games should include authentic civic problem solving.  
3. Games should properly constrain civic problems and also provide randomness and variety.  
4. Players should experience complex civic system dynamics. 
5. Games should enable iteration of civic solutions. 
6. Players should be able to compare and verify other civic solutions. 
7. Players should make meaningful civic-related choices and get meaningful feedback. 
8. Players should experience and relay different civic perspectives. 
9. Players should take on different civic roles. 
10. Players should be able to manage civic-related resources. 
11. Players should be able to work with realistic civic data. 
12. Civic information should be organized clearly. 
13. Audio should be used meaningfully to relay civic information.  
14. Games should include real “time.” 
15. Games should include everyday and local civic issues. 
16. Players should be able to interact with others.  
17. Games should be customizable and personalizable based on one’s community or civic interests. 
18. Games should support the accessibility of the community. 
19. Games should scaffold civic information and learning.  
20. Games should encourage community interactions. 

Table 2. Design Pr inciples for  Civic Problem-Solving Games. 
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non-player characters (NPCs). For instance, 
in Crisis of Nations, players earn bonuses if 
they cooperate with other players, even if 
they are also in competition. The crises in 
this game can only be solved through coop-
eration and sharing expertise, perspectives, 
and information among the four countries 
that are playing the game (countries can be 
controlled by other players in the multiplay-
er mode, or by the computer in the single-
player mode).  
 Games should be customizable 
and personalizable based on one’s com-
munity or civic interests. Components of 
a game should be customizable by the play-
er, such as one’s avatar (the character in a 
game that the player controls.) In all three 
of the civic learning games, players have 
the opportunity to customize different as-
pects of the game, such as by choosing their 
avatar from among multiple avatars (in the 
case of Win the White House) or by naming 
their country (in the case of Crisis of Na-
tions). Players of Phylo can also customize 
the language used in the game and have op-
tions for 11 different languages, including 
French, Hebrew, English, Spanish, and Jap-
anese. 
 Games should support the accessi-
bility of the community. The technologies 
and platforms used in these games seem to 
aim for greater accessibility. McDowell & 
Chincilla recommend making the games for 
those who are least likely to access it and 
are most marginalized, rather than the ma-
jority or mainstream user (2016). The six 
games investigated were browser-based 
with minimal graphical and processing 
speeds required. While not everyone has 
access to a computer that can connect to the 
Internet, designing free online games great-
ly enhances accessibility beyond platforms 
with less penetration, such as consoles or 
handheld devices, which are rarely used in 
schools and may be cost-prohibitive for ad-
olescents or young adults. Accessibility also 
involves access the designers and research-
ers related to the game. For instance, in 
Mozak and Nanocrafter, players were able 
to connect with the designers (through em-
bedded chats) to encourage feedback and 

improvements to the game, as well as to ask 
questions and learn game-playing tips and 
strategies. 
 Games should scaffold civic infor-
mation and learning. Games should in-
clude ongoing instruction through tutorials, 
embedded cues, and other nudges and mes-
saging (Melero, et al., 2011; Thaler & Sun-
stein, 2009). The analyzed games all of-
fered tutorials (some were optional) and 
provided contextual clues, additional infor-
mation on request, just-in-time cues, tips 
from the designers, and other types of scaf-
folding and support throughout the game-
play.  
 Games should encourage commu-
nity interactions. Researchers recom-
mend more opportunities for engaging in 
dialogue, particularly with those in one’s 
own community (Mihailidis & Gerodimos, 
2016; McDowell & Chinchilla, 2016). For 
instance, games should provide opportuni-
ties for players to share personal perspec-
tives, learn other views, and connect with 
those who do not agree with them. Using 
the game to help reveal and shift power dy-
namics in one’s community might be partic-
ularly relevant to finding new ways to solve 
problems and encourage greater access to 
the problem-solving process (McDowell & 
Chinchilla, 2016). 
 

CONCLUSION 
 

 Increasingly, there have been web-
based projects that aim to engage youth and 
adults in solving real-world civic problems, 
such as using the crowdsourcing of civic 
data and information. However, there are 
few real-world civic problem-solving 
games that also have been designed to facil-
itate this. This paper serves as a call to ac-
tion to design and implement more of these 
types of civic problem-solving games, as 
well as evaluate them for their potential to 
engage youth in civic learning, action and 
participation. For instance, these games 
could be studied in terms of their ability to 
increase curiosity, interest and motivation 
for civic issues and engagement; for their 
short-term and long-term impact on civic 
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action and engagement; for their effective-
ness in solving real-world civic problems; 
and also for their ability to help students 
learn and practice civic-related skills. To 
aid in the creation and use of civic problem-
solving games, this paper generated an ini-
tial list of 20 possible design elements that 
could be incorporated into games for civic 
action, engagement and problem solving. 
To do this, I randomly selected and ana-
lyzed six games—three that are real-world 
problem solving games (from the SciStart-
er.org website), and three that are related to 
civic learning and education (from the iCiv-
ics website). These are preliminary design 
principles and should be further tested and 
validated to understand how each principle 
might help motivate problem solving, civic 
engagement, and action for youth; how ac-
curately and effectively they help people 
solve real-world problems through games; 
and how they each may support action in a 
number of domains that are currently under-
served, such as those related to solving civ-
ic issues and problems.   
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