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Creating Evaluation Profiles for Games Designed to be Fun: An
Interpretive Framework for Serious Game Mechanics

Frank Ulrich! and Niels Henrik Helms?

Abstract
Background. Games can be great pedagogical tools for educators and students. COTS games (commercial-

off-the-shelf) are designed for the pure purpose of leisure but can also contain educational value.

Aim. In this paper, we address the potential of COTS games as serious games. We develop an interpretive
evaluation framework that can identify the educational value in COTS games.

Application. The presented framework can create evaluative profiles of the learning, social, game, and
immersive mechanics of COTS games as educational tools. Moreover, the framework can position COTS
games between four intertwined dimensions, namely pedagogical, design, knowledge, and sociotechnical
considerations.

Demonstration. To validate the practical application of the interpretive framework, we apply it to a real-world
example. Our demonstration reveals the usefulness of the framework.

Conclusions. The framework enables critical reflection on the game mechanics; thereby capturing the
complexity of the game mechanics that makes COTS game both educational and fun to play.

Keywords
Serious games, evaluation, interpretive research, game mechanics, education, COTS (commercial-off-the-

shelf) games.

1. Introduction

The purpose of serious games is to be educational and fun (F Bellotti, Kapralos, Lee, Moreno-Ger, & Berta,
2013). Dedicated serious games are usually designed to deliver educational value mediated through
entertaining game mechanics (Francesco Bellotti, Berta, De Gloria, & Zappi, 2008; Boyle, Connolly, & Hainey,
2011). However, the main bulk of COTS (commercial-off-the-shelf) games being produced are not designed

for the purpose of being educational. Instead, they are designed to be fun (Connolly, Boyle, Macarthur,
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Hainey, & Boyle, 2012). Gaming is a learning activity. You must learn to achieve the game. The question is
how learning can be mediated through specific game mechanics, learning profiles, embedded social
interaction, and immersion. As Boyle et al. (2011) specify, COTS games such as massively multiplayer online
role-playing games (MMORPGs) involve the creation of apprenticeship and communities of practice between
players to gradually acquire new problem-solving skills and domain knowledge. The acquired skills and
knowledge are then used by players to create strategies that can resolve real-world situations (ibid). For
example, Steinkuehler & Duncan (2008) demonstrates how World of Warcraft gamers would share ideas and
use scientific skills to calculate different combinations of character skills. As such, a COTS game designed for
the pure purpose of leisure can become highly valuable in a classroom setting. Moreover, by identifying
important mechanics, COTS games can help serious game designers build upon existing knowledge (F.
Bellotti, Berta, De Gloria, & Primavera, 2009) or create better serious games that meaningfully combine the

mechanics of fun with the mechanics of learning.

Moreover, Arnab et al. (2015) argue for a lack of research addressing evaluation of serious game mechanics.
In this paper, we address this shortcoming by presenting an interpretive framework for evaluating the
learning potential of COTS games. We define serious game mechanics as techniques, methods, models, and
physical installments, which are translated into specific game content that makes the game work in a desired
and meaningful way. Hence, this paper explores the serious game mechanics of COTS games. To achieve this
aim, we create a multi-dimensional framework that may help designers identify serious games mechanics in
COTS games. The framework is based on interpretive research analysis (Walsham, 1993, 1995, 2006), which
enables the evaluator to evaluate COTS games as the outside observer that analyzes documentation or notes
events as they unfold, or as the involved observer directly engaged in the game as a designer or active player.

Correspondently, we ask the following research question:

How can serious game mechanics in COTS games be identified and evaluated using

interpretive research analysis?

We structured the paper using a theory building approach followed by an elaborated example to
demonstrate the proposed framework (e.g., Avital & Te’eni, 2009; De Freitas & Oliver, 2006; Ulrich, Mengiste,
& Miiller, 2015). In the remaining paper, we first review the existing literature on interpretive research and
serious game evaluation. We then present an interpretive framework for evaluating serious game mechanics

in COTS games. Next, we apply the interpretive framework by evaluating a COTS game as the outside
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observer and the involved participant. Finally, we conclude on our experiences with the framework in relation

to the implications for research and practice.

2. Developing an interpretive framework for serious games mechanics

Interpretive research analysis has long been used in technology studies to understand the complex
relationship between technological artifacts, organizations, and the people therein (Walsham, 1993, 1995,
2006). Information systems is a multidisciplinary field that draws on both natural and social science to
understand how information artifacts are designed (Hevner, March, Park, & Ram, 2004). This can include
complex information systems such as COTS games. Interpretive research from an Information systems
perspective is thus a well-established data collection and analytical approach that game designers can use to
understand and identify the complex mechanics of COTS games. Moreover, interpretive research analysis
draws on adaptive research (Layder, 1998), where general theory is used to guide design, data collection,
analysis, and the end-product of the research. As in interpretive field studies, the evaluation of COTS games
can thus be guided by general theory that frames the observed within previous knowledge. This interpretive
research approach can enhance the evaluation of COTS games by creating a “sensible theoretical basis to

inform the topics and approach of the early empirical work” (Walsham, 1995, p. 76).

The style of involvement in interpretive fieldwork is based on the researcher taking the position of either the
outside observer or the involved observer (Walsham, 1995, 2006). The outside observer will have no direct
involvement in events or actions occurring in the field whereas the involved observer will actively participate
in events or actions taking place during the data collection. Similarly, the interpretive evaluator can take the
role of the outside observer when reflecting on COTS game mechanics by analyzing documentation,
interviewing game developers, or observing players or game communities. However, the interpretive
evaluator can also be an involved observer by being an active participant in the observed game, an active
part of a game community, or (from an action research viewpoint) an active participant in the development
of the game design. Hence, our interpretive framework is not designed to partake within a specific
epistemological or ontological positioning, for example, positivism or subjective idealism (see Walsham,

1995). Instead, we designed the interpretive framework to be adaptive to the empirical evidence at hand.

In the following sections, we review the literature that addresses the evaluation of serious games. We then
combine this knowledge with the interpretive research approach into a framework for evaluating serious

game mechanics in COTS games.
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At a conceptual level, a serious game design involves creating a system that accounts for a set of integrated
dimensions encompassing concept development, game dynamics, technology use, and reduction of
complexity (Westera, Nadolski, Hummel, & Woperels, 2008). In a similar line of research, Arnab et al., (2015)
argue that it is important to understand how different game elements offer effective facilitation of learning,
as different serious games contain great variation regarding features and learning experiences. For example,
a game such as Tetris facilitates problem-solving using an easy-to-use interface and simple game mechanics.
However, a pen-and-paper role-playing system such as Pathfinder consists of thousands of pages to facilitate
comprehensive expert knowledge, complex game mechanics, rules for social interaction, and an elaborate

graphical design that captures the player’s imagination.

Evaluation of serious games is a well-covered area in the pedagogical literature (Amory, 2007; Arnab et al.,
2015; F Bellotti et al., 2013; Chin, Dukes, & Gamson, 2009; De Freitas & Oliver, 2006; Hays, 2005; Mader,
Natkin, & Levieux, 2012; Popescu & Bellotti, 2012; Westera et al., 2008). For example, F Bellotti, Berta, Gloria,
& Primavera, (2009) used the players own personal constructs (how they create meaning of situations) to
evaluate the player experience in video games. In another study, De Freitas & Oliver, (2006) created a
framework to evaluate serious games. The framework consists of four dimensions that address (a) the
pedagogic considerations, which involves learning models and approaches; (b) the mode of representation,
which addresses level of fidelity, interactivity, and immersion; (c) the learner specification, which is
concerned with the learning profiles and the learner’s background; and (d) the context, where play and

learning takes place.

However, there is a lack of research on the evaluation of serious game mechanics (Arnab et al., 2015). In
addition, it is better to enhance existing game concepts that appeal to a wide audience than attempt to force
game aspects upon educational tools (F. Bellotti et al., 2009; Francesco Bellotti et al., 2008). Many COTS
games do contain educational value. Hence, it is a question of identifying the valuable mechanics in such
games that educators can use in the classroom, or serious game designers can transform into effective

systems that can facilitate knowledge construction by students.
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Pedagogic
Considerations
Learning Mechanics Social Mechanics
The focus is on creating games that function The focus is on creating games that
as an active learning environment for players. | facilitate social interaction between
The mechanics function as representative players by helping them communicate and
learning models that facilitate information providing social interaction with other
between the subject matter and players. players or with interactive game content.
Learning mechanics can also be focused on Moreover, social mechanics mediate
specific learning backgrounds and styles, knowledge through the creation of expert
genders, and skill-based needs. forums and communities of practice.
Knowledge Sociotechnical
Considerations Considerations
Game Mechanics Immersive Mechanics
The focus is on creating games that players The focus is on creating games that use
find fun to play. These mechanics address graphics, text, and sound to create an
interactive content and gameplay that are immersive experience for the players. The
used to define the rules and objectives of a mechanics provide players with the
game. Moreover, game mechanics control necessary controls to manipulate the game
how game elements are manipulated. environment and mediate game content
through easy-to-use interfaces, sound,
illustrations, and graphics.

Design
Considerations

Figure 1. The interpretive framework

This paper presents a framework that addresses this shortcoming by offering an interpretive framework that
designers and educators can use to evaluate COTS games (shown in Figure 1). The presented framework
involves four core dimensions of serious game mechanics that form the grounding for the interpretive
analysis. These four dimensions represent the core serious game mechanics present in most COTS games.
Hence, most COTS games, whether they be analog table top games or digital simulation games, will use,
combine, and interrelate a range of these four dimensions to function. For example, any COTS game will
require the creation of a learning environment to be instructional. It will also require social interaction
between the users or the user and the game environment. Moreover, it will require specific game rules that
define what to do and what not to do. Finally, it will require technical and visual features to make the game
functional and immersive. However, some games do not include all four dimensions. For example, some
puzzle games like The Room have limited social interaction with other players or NPC’s. In these cases, the
interpretive evaluator must (a) identify why the missing mechanics are excluded and (b) what effect (if any)

the missing mechanics have on the learning outcome.

The first dimension addresses Learning Mechanics that aim to create an active learning environment for the
player. These learning environments are created by translating techniques, methods, and models into

mechanics that enhances players’ abilities to learn a specific topic. For example, in previous research Arnab
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et al. (2015) list a range of learning mechanics. These mechanics include providing feedback and guidance to
players and allowing them to experiment. In addition, games can support different learner groups by having
indications for specific learning backgrounds, styles of learning, genders, and skill-based needs (Amory, 2007
De Freitas & Oliver, 2006). For example, a COTS title such as Project Cars may improve the players driving
skills when combined with VR and haptic feedback whereas the Democracy game series can help students to

understand the political system.

The second dimension involves Social Mechanics. The focus in social mechanics is placed on creating
sociability between players and/or players and the game environment. Social interaction in games is essential
for creating learning communities (Amory, 2007). Even though game sociability may result in gender
stereotyping, game addiction (Boyle et al., 2011) and social exclusion (Birk et al., 2016), social comparison
can also enhance creative thinking skills when people can see what others are doing (Michinov, Jamet,
Métayer, & Le Hénaff, 2014). These mechanics enable players to establish effective communication channels
where expert knowledge can be exchanged and where communities of practice can be formed. In such
communities of practice, social norms for appropriate behavior can be created, institutionalized, and form
actions (Postmes, Spears, & Lea, 2000). For example, F. Bellotti et al. (2009) created an educational computer
game called SeaGame with social mechanics. SeaGame supported social interaction through an embedded
instant messenger interface when players’ avatars were close to each other, and encouraged collaborative
activities by awarding scores, prizes, and in-game content. In SeaGame, players could also interact with
virtual characters that provided expert knowledge for specific situations. In a similar line of research, Amory
(2007) argue that social networks should be virtualized to allow players to identify their own status within
the community. For example, in MMORPGs, players can view the level, equipment, and clan tags of other
players and thus determine their social status in the virtual world. Finally, sociability can be identified around
the game, namely, in online forums, chatrooms or on video and streaming sites (Boyle et al., 2011). Such
sociability should be discounted. By deploying the outside observer, the interpretive evaluator can identify
important social mechanics that the game developers did not intend, but are valuable for the pedagogical

considerations of the game.

The third dimension concerns Game Mechanics that help to create games that are fun to play. Game
mechanics are well addressed in the literature (e.g., Aldrich, 2009; Arnab et al., 2015) and the terminology is
used to describe a game’s technical and design features (Francesco Bellotti et al., 2008) and mechanics for
creating interactive content and gameplay (Aldrich, 2009; Arnab et al., 2015). In this paper, we use game

mechanics as a reference for interactive content (e.g., virtual tools and game setting) and gameplay (e.g., the



Accepted for publication in Simulation & Gaming

setting and type of game), which defines the rules and objectives of a game and enable players to manipulate
elements in the game (Djaouti, Alvarez, Jessel, Methel, & Molinier, 2008). For example, a COTS title such as
Battlefield 1 uses a range of game mechanics. These mechanics include rules that govern combat and a set
storyline and setting based loosely on historical facts. Moreover, there are game mechanics governing set

objectives, competition, and how to progress in the game.

The fourth dimension addresses Immersive Mechanics that provides players with the right amount of fidelity
to create an immersive experience. Game designers can create this immersion by designing easy-to-use
interfaces, immersive sound effects, and stunning graphics or illustrations. Thus, the immersive mechanics
are also concerned with the underlying architecture of the game by addressing, for example, the user
interface design and restrictions in the design. Zyda (2005) argues that game designers must understand and
advance the use of graphics, sound, and user interfaces in serious games to create an immersive experience
that enhances the player’s learning. For example, in educational games that require authenticity, a high level
of game fidelity will help players transfer knowledge to the real world (Charsky, 2010). In other games,
stunning graphics may not be needed to create this immersive experience. The COTS title Minecraft is not
visually impressive by today’s standards. However, its innovative open world technology creates an
immersive experience where the players can freely manipulate the environment. Moreover, tabletop
roleplaying games and text-based adventure games can be highly immersive because they are designed to

make the player fantasize about the game world.

In addition to the core dimensions, the framework identifies four peripheral dimensions where the mechanics
of serious games are intertwined (shown in Figure 2). These peripheral dimensions use the data collection
from the core dimensions to create interpretations based on existing knowledge or general theory. They are
the pedagogical, design, knowledge, and sociotechnical considerations. We describe the four peripheral
dimensions and how evaluators can use them to interpret COTS games. Hence, these intertwined dimensions
may help evaluators identify relevant theory when evaluating COTS games, which they can use to interpret
the data they have collected. From these interpretations, evaluators can gain a deeper understanding of a

game’s ability to process knowledge and facilitate learning.
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Pedagogic

Considerations
A

Sociotechnical
Considerations

Knowledge
Considerations

Design
Considerations

Figure 2: How the core and peripheral dimensions are intertwined.

The pedagogic considerations are concerned with identifying patterns between mechanics that can enhance
learning and facilitate social interaction. De Freitas & Oliver (2006, p. 254) argue that pedagogic
considerations should take into account the “processes of learning” by promoting reflections upon “methods,
theories, models and frameworks used to support learning practice”. This view is strongly aligned with
interpretive analysis, where theory guides design, data collection, and analysis while maintaining “a
considerable degree of openness to the field data, and a willingness to modify initial assumptions and
theories” (Walsham, 1995, p. 76). For example, when preforming interpretive analysis of COTS games,
evaluators can reflect on the use of theories. De Freitas & Oliver (2006) demonstrate that such theories can

include activity theory, experimental learning, flexible learning, or constructivist theories.

The design considerations involve identifying patterns between mechanics that make COTS games fun to
play, easy to use, visually impressive, and immersive. As with the pedagogic dimension, design considerations
should address and reflect upon design frameworks, models, and theories. Evaluators can then obtain new
insights by reflecting upon the game and immersive mechanics as individual parts of an artifact (e.g., Lim et
al.,, 2013), for example, by using design science research (Gregor & Jones, 2007; Peffers, Tuunanen,
Rothenberger, & Chatterjee, 2008; Pries-Heje & Baskerville, 2008), Gestalt theory (Chang, Dooley, &

Tuovinen, 2002), or theories of participatory design (Kensing & Blomberg, 1998). For example, evaluators can
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interpret design considerations by asking which theories of design can be applied to the game, who designed

the game, how the design approach shaped the game’s architecture, and what could be done better.

The knowledge considerations of COTS games are about identifying the knowledge patterns in a game. Hence,
the knowledge considerations focus on how the game itself stores, constructs, and facilitates knowledge. The
knowledge considerations are strongly connected to the pedagogic considerations. For example, Arnab et
al., (2015) argue that learning and game mechanics can facilitate knowledge construction and the acquisition
of new skills as the player progresses through the game. Similar to the other peripheral dimensions,
interpretations of the knowledge considerations of a COTS game should take into account theories of
knowledge facilitation and creation. Such theories can include theories that describe the relationship
between tacit and explicit knowledge (e.g., Collins, 2010). Alternatively, knowledge theories could be drawn
from other research fields. For example, knowledge management system theories could prove useful for
interpreting how a COTS game is designed to retrieve, manage, and apply knowledge for learning (e.g., Alavi
& Leidner, 2001). Therefore, when interpreting the knowledge considerations, evaluators can identify the
connection between knowledge facilitation and the mechanics that makes the game fun to play, the
relationships between learning and game mechanics through their focus on knowledge construction, how

these mechanics are used in other games, and what could be done better.

The sociotechnical considerations of COTS games are balanced around how players use the technology and
how their interactions and actions are influenced by the design. When interpreting a game for these
considerations, evaluators should take theory into account that recognizes the interaction between people
and technology (e.g., Orlikowski & Gash, 1994; Ulrich et al., 2015). For example, Francesco Bellotti, Berta, De
Gloria, D’ursi, & Fiore (2012) created a highly interactive exploration game that enabled players to visit and
explore a city in a 3D space, whereas F. Bellotti et al. (2009) combined social and immersive mechanics in
SeaGame, as players could interact with virtual characters in the game. In both games, social and immersive
mechanics were highly visible to the players, which increased their feeling of immersion. When interpreting
the sociotechnical considerations, evaluators could can the relations between the social and immersive
mechanics and their focus, how the game captures the player’s attention, how other games use these

mechanics, and what could be done better.

In the following, we apply the interpretive framework to a COTS game. Firstly, by creating a set of checklists

for serious game evaluation, and secondly, by taking the role of both the outside and involved observer.
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3. Applying the interpretive framework

To use the interpretive framework for evaluating mechanics in COTS games, we drew inspiration from a

similar evaluative framework by De Freitas & Oliver (2006). In their seminal paper, they created a checklist

that elaborated the content of each of their factors. Similarly, we created a set of checklists, listed in Table 1

and Table 2. The checklists contain 20 questions for the core dimensions and 16 for the peripheral

dimensions. Hence, they represent the underlying meaning of the interpretive framework and the

considerations of each dimension. The listed questions are aimed at COTS games and are not exhaustive for

all games or learning situations. Researchers and practitioners are hence encouraged to adapt these

checklists to other settings when using the interpretive framework to evaluate educational games. For

example, serious game designers can adapt these checklists to fit into practical design situations, educators

can identify specific COTS games to fit into their curriculums, and researchers can identify novel serious game

mechanics.

Table 1

Checklist for evaluating across the four core dimensions

Learning mechanics

Social mechanics

Game mechanics

Immersion mechanics

Main question: What
mechanics are used to
enhance learning?

What are the learning
objectives (e.g., enhancing
social skills, learning new
tools, or obtaining new
knowledge of a specific
subject matter)?

How is learning mediated
(e.g., tutorial or on-the-fly)?

What is the learning
environment (e.g., sandbox
or closed classroom setting)?

How is the player motivated
to learn? (e.g., penalties or
rewards associated with
learning)?

Who is the recipient of the
learning? (e.g., specific
profession, gender, or age
group)?

Main question: What
mechanics are used to
enhance social interaction?

How is social interaction
mediated (Non-playing
characters / other players)?

What are the social norms?
(e.g., does the game allow
behavior that otherwise
would be socially
unacceptable)?

How is knowledge
communicated between
players (e.g., voice, chat,
and/or online forums)?

How is social interaction
rewarded (e.g., prices, scores,
or gifts)?

How is social status
virtualized (e.g., players in
MMORPGs can see level and
clan of other players)?

Main question: What
mechanics are used to
making the game fun to play?

What are the rules of the
game (e.g., turn-based,
puzzle solving, or strategic
dominance)?

What type of gameplay is
mediated (e.g., first-person
shooter, roleplay, or
simulator)?

What is the game setting
(e.g., fantasy, science fiction,
or realism)?

What in-game tools does the
player have available (e.g.,
guns, construction tools, or
sports equipment)?

How can game elements be
manipulated (e.g., using
interactive tools)?

Main question: How are
mechanics used to provide
the player with a more
immersive experience?

What are the game controls
(e.g., joystick, mouse, dices,
figurines)?

How is the user interface
designed (e.g., cards, paper
sheet, or virtual interface)?

How is the graphical layout
mediated (e.g., cardboard
tabletop, illustrations in
books, or computer game
engine)?

What are the borders of the
game (e.g., how is movement
restricted and/or what is the
player's view)?

How does sound influence
the game (e.g., provides
atmospheric ambiance or
identifying the location of
events)?
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Checklist for evaluating across the four peripheral dimensions

Pedagogic considerations

Design considerations

Knowledge considerations

Sociotechnical
considerations

Main question: How does the
player(s) learn?

Which learning methods,
models, or theories can be
applied to the game (e.g.,
activity theory, experiential
learning, flexible learning, or
constructivist theories)?

Can the same learning
objectives and facilitation be
achieved through other games
(e.g., games that offer the
same type of learning content
or facilitation)?

How can the learning
objectives and facilitation be
transferred to other games
(e.g., implementing the
mechanics in serious games)?

What could be done better?

Main question: How is the
game designed?

Which theories of design can

be applied to the game (e.g.,

design science, gestalt theory
or participatory design)?

Who designs/designed the
game (e.g., user participation,
modding, closed
development)?

How does the design
approach shape the game’s
architecture (e.g., principles
of form and function)?

What could be done better?

Main question: What are the
knowledge relations between
learning and game
mechanics?

Where is the connection
between knowledge
facilitation and fun identified
(e.g., how does specific game
mechanics influence the
knowledge facilitation)?

Where is the connection
between knowledge creation
and fun identified (e.g., do
certain game mechanics also
support knowledge creation)?

Can the same connections be
identified in other games
(e.g., serious games, other
COTS games)?

What could be done better?

Main question: What are
the relations between
social and immersive
mechanics?

Where is the connection
between design and social
interaction identified (e.g.,
how do specificimmersive
mechanics influence social
interaction)?

Where is the connection
between social norms and
design identified (e.g., how
does the game design
capture institutionalized
social norms)?

Can the same connections
be identified in other
games (e.g., serious games,
other COTS games)?

What could be done
better?

Rust is an MMORPG developed by Facepunch Studios. Rust follows a new trend in computer games by being
an open world survival game, meaning the main objective of the game is to survive the game environment
and other players. As the player, you are stranded on a remote island. Your task is then to survive the
environment by avoiding being eaten by bears, die from starvation, or being killed by other players. To
survive, you can find or research useful items. You can also kill animals and other players, who might want to
kill you. Moreover, Rust includes a custom build system known from Minecraft, which enables you to build a

shelter that later can be armored to keep other players out.

Walsham (2006) suggest that the interpretive researcher should be pragmatic and analyze the field data
while collecting it. We applied a similar approach by continuously identifying themes and issues during the
data collection (e.g., from documentation or the player’s own interpretations of the game). We then grouped
our interpretations within the two checklists listed in Table 3 and 4. In the role of the outside observer, we
interpreted the game documentation (wiki’s and videos about the game; information from the developer’s
homepage). In the role of the involved observer, we rented a Rust server and played the game over three

weeks with ten other people, five of whom had never played the game before. We also modded the Rust
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server with add-ons that provided a map to the game, an experience system, an in-game shop, and a notifier
system that players could use to see who was online. Our additional role as the server-owner put us in a
unique position when the players came to us for help or to solve issues with other players. This role provided
us with a unique insight into their interpretations of the game and interactions with other players. Our
interpretive evaluation using the outside and involved observers is described in detail below. The results from

the core and peripheral dimensions are noted in Table 3 and 4.

The learning mechanics in Rust center on enhancing the players’ social, strategy, and architectural skills.
Social skills are learned through interaction with other players, whereas strategy and architectural skills are
obtained through the in-game architectural system when players build bases in the game. To achieve these
learning objectives, a sandbox system is used, where new knowledge is mediated through trial-and-error,
e.g., where players build a base that might be raided (attacked) by other players. The attacked players then
learn from the experience, i.e., when they have to rebuild their base, and add better strategies using, for
example, increased security. To improve security, some players would begin to seek information on the
architecture of medieval castles on the internet, while others would interact with more experienced players
that could provide them with advice, e.g., for base building. Players are motivated to learn due to the survival
aspects of the game. Simply put, if you don’t learn to survive, you will die. After playing on several other

servers, we also found that the game appeals to a learning group of males aged 13 years and above.

The social mechanics are deeply integrated into Rust. The game differs from other titles in the survival genre
by integrating social mechanics in the core of the game. As such, social interaction is mediated through other
players using the in-game chat or voice system. However, the in-game voice system only works within a fixed
range, similar to a normal conversation. Hence, many players use third-party voice chat such as TeamSpeak
to communicate. Moreover, the game encourages social norms that would be completely unacceptable in
the real world, as players are encouraged to kill other players, steal their belongings, and destroy their
property. However, the game also encourages a situation where survival becomes very aligned with the
players’ ability to form social bonds and alliances with other players that is displayed, for example, through
clan tags. These alliances reward the player by providing security from opposing players, access to resources,
and ultimately enable strategic dominance in the game. For example, several of the new players would quit

the game in frustration after being raided, only to return later and try to form better alliances.
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Interpreting Rust across the four core dimensions

Learning mechanics

Social mechanics

Game mechanics

Immersion mechanics

Main question: What
mechanics are used to
enhance learning?

Learning objectives are an
enhancement of social,
strategy, and architectural
skills.

Learning happens on-the-fly
by trial-and-error and by
interacting with experienced
players.

The learning environment is a
sandbox.

Players are motivated to
learn based on the survival
aspects of the game.

The learning group is mainly
males aged 13 years and
above.

Main question: What
mechanics are used to enhance
social interaction?

Social interaction is mediated
by other players.

The game does encourage
social behavior that otherwise
would be unacceptable (e.g.,
raiding other player’s bases and
stealing their belongings).

A chat and voice system is used
to facilitate communication
between players. Third-party
software such as TeamSpeak is
also used.

Social interaction is rewarded
through the creation of
alliances with other players,
which provides some security
against raids. Social interaction
can also facilitate the exchange
of expert knowledge and goods
between players.

Social status is virtualized
through clan tags.

Main question: What
mechanics are used to
making the game fun to
play?

The game is governed by a
mixture of survival and
strategy rules.

The gameplay is a first-
person shooter mixed with
survival and roleplaying
elements.

The game setting is a
pseudo-realistic fantasy
world.

In-game tools include a
large set of weapons, tools,
and deployable equipment.

A building plan and a
hammer are used to build
and upgrade buildings in
the game. Moreover, the
game has a blueprint
system that allows players
to research new content for
the game. Server-side add-
ons can also manipulate the
game.

Main question: How are
mechanics used to provide
the player with a more
immersive experience?

Controls are keyboard and
mouse.

The user interface is very
similar to existing first-person
shooters. The user interface
also includes a crafting menu.

The graphical layout is
mediated through the Unity
game engine.

The players view the world
through a first-person view
and are restricted to an
island.

Sound provides atmosphere
and situational awareness to
the game.

The game mechanics in Rust includes a set of rules that governs the gameplay. These rules are a combination
of survival and strategy rules. The survival rules determine the players’ access to resources and technology
whereas the strategy rules control building integrity strength and weapon damage. These rules are applied
to the gameplay, which is a combination of first-person shooter and survival. Consequently, the player acts
within a pseudo-realistic fantasy world governed by the game rules and the player’s own actions when they
are reduced to cavemen and trying to survive. Hence, during the game, players can obtain various items of
equipment that help them survive. These include weapons, tools, and deployable equipment such as boxes,
furnaces, turrets, and research and repair tables. Players can also use these tools to manipulate the game
environment by building bases, adding defenses, and researching new technology. These game mechanics
can also be manipulated server-side by using community-developed add-ons, which changes the rules of the

game. For example, we installed an experience plugin and a map that made survival and navigation easier.

The immersive mechanics in Rust are very basic for a computer game. The game is controlled by keyboard

and mouse and has a graphical interface that is recognizable from similar MMORPGs such as World of
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Warcraft (see Figure 3). Similar to other MMORPGs, Rust also has a crafting menu where players can create
new items they can use in the game. Moreover, players view the game world through a first-person view that
is generated by a game engine called Unity. Unity provides the graphical backbone for the game, which
enables high-quality physics, lightning, and animations to provide an immersive experience for players.
Simultaneously, the sound system provides atmosphere and situational awareness to the players, as they
can hear animals and enemies close to their location. For example, when we played the game, the sound
system tended to create an extra feeling of paranoia during raids, when we could hear other players moving
around in their base. However, players are also restricted through the first-person view and physical borders

of the game, which is set on a large island.

Lv.31 Woodcutting
Lv.32 Mining

Lv.12 Skinning
Lv.20 Crafting

Figure 3. Screen shot from Rust showing the graphical interface and base building.

Next, we interpreted Rust over the four peripheral dimensions (Table 4). In the pedagogic considerations, we
identified experimental learning as the appropriate theory to apply to the game. Experimental learning
theory argues that learning is driven by conflict and interactions between the person and their experiences
in the environment (Kolb & Kolb, 2005). Moreover, pitting players against each other and making the players
know when they fail is commonly used in games (Juul, 2013). This thinking also applies to Rust, where a
sandbox-based learning environment and conflicts between players create new knowledge. The social
mechanics that aid knowledge creation can easily be transferred to other serious games that wish to apply

experimental learning.
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When interpreting Rust according to the design considerations, the game is consistent with a participatory
design (see Kensing & Blomberg, 1998), where the player base participates in the development of the game.
This is done through user feedback and an active modification community that adds new value to the game.
Thus, the design actors are a mix of the developers that act on player input and the players that provide
feedback and autonomously create new modifications for the game. This design approach influences the
game architecture as the principles of form and function (see Gregor & Jones, 2007) change over time. This
approach provides new opportunities for creating new game and immersive mechanics, and hence improve

the learning experience.

Interpretations related to the knowledge considerations revealed that connections can be identified between
the learning environment and specific game mechanics. Gameplay and tool mechanics use the sandbox
setting of the game to support experimental learning, where the players can experiment freely with new
types of buildings, thus facilitating knowledge on “how to build” and creating new knowledge in the process
“when players build”. As such, these game mechanics make Rust fun and challenging to play, which increase
the potential for a player’s knowledge construction. F Bellotti et al. (2013) argue that serious games must be
educational and fun to appeal to a wider audience. Rust successfully achieves both these criteria. However,
similar game and learning mechanics can also be found in other sandbox games such as Life is Feudal or

Minecraft.

Finally, we interpreted Rust based on the sociotechnical considerations. Rust supports social interaction using
several immersive mechanics. These include virtualization of social status using clan tags and building
construction that can be further enhanced when using third-party modifications. The chat system in the user
interface is also an effective mechanic used for social interaction. Moreover, the Unity game engine and user
interface mediate social norms by virtualizing the player’s actions. For example, raided bases that owners
have left will remain standing in the game environment over a long period of time, and the user interface will
show the other players who killed them. Previous sociotechnical research by Orlikowski & Gash (1994) and
Ulrich et al. (2015) argues that technology guides and shapes human action when the human actors attempt
to make sense and form frames during their interaction with the technology. As such, these virtualizations of
human action all help to form social norms of appropriate behavior that guide further action as the players
progress in the game. However, it is clear that these connections between social and immersive mechanics
are inspired by other games such as Minecraft and DayZ that contain similar connections. In many ways, Rust
is a mixture of the two games by extending the social mechanics of the survival genre and combining them

with the immersive mechanics of sandbox games such as Minecraft.
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Most modern COTS games have official and unofficial modification capabilities such as level building and
scripting tools or even open API’s. These tools can help serious game designers and educators to support
learning by improving the mechanics of the game. In that regard, Rust could be improved on several fronts.
On the pedagogic front, learning in the game could be improved by suggesting different architectural designs
when building. Currently, players can only find such architectural designs on the internet. For new players,
the integration of architectural suggestions could help them form new knowledge faster than the current
trial-and-error model. On the immersive front, Rust could provide better integration of modifications that
change the gameplay and game design. Currently, modifications function through a third-party software
called Oxide, which enables limited changes to the user interface. An enhanced modification APl would allow
developers to radically change the game visuals and gameplay. Such modifications could greatly improve the
game’s potential to be used for educational purposes. On the knowledge considerations of Rust, facilitation
of more explicit knowledge would greatly improve the educational capabilities of the game. Currently, Rust
is hard to learn, and new players must rely explicitly on expert knowledge from other players and trial and
error. However, the speed of learning could be improved by introducing more explicit knowledge such as
suggestions on architectural designs (as mentioned above) and better in-game instructions on how to craft
items or gather resources. The last suggestion could be implemented using an in-game quest system, where
new players progressively obtain new knowledge as they complete quests. On the sociotechnical
considerations, Rust is an unusual game, given its social mechanics. Introducing other immersive mechanics
could improve this social experience. For example, changing the colors on buildings could signal clan
affiliation to other players. Moreover, integrating social and immersive mechanics that use social comparison
(e.g., Michinov et al., 2014; Shepherd, Briggs, Reinig, Yen, & Nunamaker, 1996) could improve social

interaction and facilitate competition between the players.
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Pedagogic considerations

Design considerations

Knowledge considerations

Sociotechnical considerations

Main question: How does the
player(s) learn?

Learning model: Experiential
learning.

Inspiration drawn from other
games: We have not
identified the social
mechanics of Rust in other
games.

Inspiration for other games:
The unique social mechanics
of Rust can be transferred to
other games to facilitate
experimental learning.

Suggested improvement:
Including architectural
suggestions to inspire player
created buildings.

Main question: How is the
game designed?

Theory of design:
Participatory design.

Design actors: Mix of closed
development, user
participation, and modding.

The design principles
change over time.

Suggested improvement:
Enabling better integration
of modifications that
radically change the
gameplay and game design.

Main question: What are the
knowledge relations between
the learning and game
mechanics?

Knowledge facilitation and fun:
Gameplay mechanics and tool
mechanics are integrated into a
sandbox setting.

Knowledge creation and fun:
Making the game fun to play
captures the players’ attention,
which enables the facilitation
of knowledge creation.

Inspiration drawn from other
games: The same mechanics
can be found in other games in
the survival genre.

Suggested improvement: An in-
game quest system that
facilitates explicit knowledge
for new players.

Main question: What are the
relations between social and
immersive mechanics?

Immersion and social
interaction: The game’s
immersive mechanics
supports social interaction
through virtualization of
social status and a chat
system.

Social norms and immersion:
The design mediates social
norms by virtualizing the
player’s actions.

Inspiration drawn from other
games: The same
connections can be found in
Minecraft and DayZ.

Suggested improvement:
Better integration of clan
affiliation and use of social
comparison mechanics.

4. Conclusion

Evaluating games for their learning potential is well-covered in the existing pedagogical literature. However,
there is a growing need for evaluation frameworks that take into account the serious game mechanics in
COTS games. Moreover, interpretive research analysis can prove fruitful when evaluating the mechanics of

COTS games for their learning potential.

In this paper, we addressed this shortcoming in the existing literature by bridging interpretive research
analysis with state-of-the-art knowledge on serious game evaluation. The result was an interpretive
framework that can evaluate COTS games based on four core dimensions of learning, social, game, and
immersive mechanics. Moreover, the interpretive framework provides evaluators with the ability to make
knowledge,

theoretical reflections across four peripheral dimensions that cover the pedagogic,

sociotechnical, and design considerations.

By using the interpretive research approach, both researchers and practitioners are provided a flexible and
pragmatic tool to evaluate COTS games, where they can take on the role of the outside observer or the

involved observer, or both. By taking on these roles, they can create in-depth profiles of COTS games that
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provide information for further game development by identifying important relationships between different
mechanics. Moreover, interpretively evaluating CTOS games can provide another benefit by identifying novel
serious game mechanics that can provide educational value. The same applies when debriefing on the
learning experience, where educators and learners reflect on the game experience and turn it into learning
(Crookall, 2010). Combining the presented framework with debriefing may provide fresh insights to the
overall learning experience when using a COTS game. Continuous debriefing can also be added to COTS
games as a modification, which is an avenue for future research. Consequently, the framework enables
researchers, educators and learners to critically reflect on the game mechanics and in the process, capture

the complexity of the serious game mechanics that can make a COTS game both educational and fun to play.

However, it was our experience that acting as the involved observer provided more in-depth interpretations
of the game we evaluated. Simply put, we were able to extract more information about the game mechanics
when we played the game and interacted with other players. The shortcoming of the outside observer was
mainly due to the lack of available documentation. Future research can, to a larger extent, deploy the outside
observer by using our framework to create interpretive profiles of COTS games when they contain an
extended library of documentation (e.g., pen-and-paper roleplaying games such as Pathfinder). In such
situations, the outside observer can be combined with textual analysis to create more in-depth profiles.
Similar research in the information systems field has used similar frameworks to create cultural profiles from
documentation (Muller & Ulrich, 2015; Miiller, Ulrich, & Nielsen, 2014). As such, comparable text analysis
approaches could be applied to this framework by identifying the relevant keywords for each core dimension.
Moreover, the involved researcher can introduce interpretation bias from the evaluators own experiences.
Using textual analysis in the initial stages of the evaluation could reduce potential interpretation bias by
applying a more positivistic approach (e.g., Walsham, 1995). Even though this paper includes 36 questions
for interpretations, the framework could be further iterated. For example, other future research could
address specific and known serious game mechanics and their placements within the core dimensions. Such
a toolkit would especially help practitioners to create interpretive profiles of games they wish to use in the

classroom or use as inspiration for novel serious game designs.
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