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ISIT ALL ABOUT HAVING FUN? - DEVELOPING A
TAXONOMY TO GAMIFY INFORMATION SYSTEMS

Research paper
Schobel, Sofia, University of Kassel, Kassel, Germany, sofia.schoebel@uni-kassel.de

Janson, Andreas, University of Kassel, Kassel, Germany, andreas.janson@uni-kassel.de

Abstract

Gamification is a well-known approach that refers to the use of game design elements in information
systems to make monotonous and tedious tasks more enjoyable. However, research and practice show
that game design elements are oftentimes chosen and integrated in information systems randomly,
therefore impeding the outcomes of such systems. In this regard, taxonomies can guide system devel-
opers, i.e., in selecting and combining game design elements to gamify their information system.
Nonetheless, existing taxonomies do not provide such guidance for gamifying information systems.
Therefore, the goal of our research is to consolidate the state of the art of gamification research and
rigorously develop a gamification taxonomy. To achieve our goal, we conducted a systematic litera-
ture review and developed a taxonomy based on a rigorous taxonomy development process. We evalu-
ate our theory by providing evidence of its feasibility with two practical cases: First, we show how the
taxonomy helps to analyze existing gamification approaches, and, second, how the taxonomy guides to
gamify information systems. Overall, we enrich theory by introducing a new taxonomy to better ex-
plain the meaning and characteristics of game design elements. Likewise, practitioners will be guided
in selecting and combining game design elements for their gamification approaches.

Keywords: Gamification, Taxonomy, Game Design Elements, Categorization.

1 Introduction

As early as 1949, Johan Huizinga (1949) stated that the life of people evolves around playing. Howev-
er, there is a difference between playing and games (Salen and Zimmerman 2004). Huizinga’s Homo
Ludens is absorbed in games that are described as a free activity, independent from ordinary life. Since
then this phenomenon has not changed. In fact, the use of games has increased at an astounding pace
and has led to inspiring trends, one being gamification which counts among the most prominent devel-
opments during the last years (Hamari et al. 2016). Gamification is defined as the use and combination
of game design elements in non-game contexts (Deterding et al. 2011) and involves the incorporation
of gaming elements into monotonous and tedious tasks to make them more enjoyable (Thiebes et al.
2014), thereby increasing user activity (Deterding et al. 2011). Gamification can therefore be seen as
the next stage of game development, broadening this very concept to areas in which games have not
been part of until now, such as the workplace. As the concept of gamification gains popularity, re-
search concerning the use of gamification in different fields such as education, health or crowdsourc-
ing grows (Hamari et al. 2014; Suh et al. 2015). The broad concept of gamification offers many more
research possibilities. The most important features of a gamification approach constitute its game de-
sign elements. Game design elements are oftentimes chosen randomly and integrated in information
systems (IS) (Hanus and Fox 2015). Furthermore, in most cases it is not clear what game design ele-
ments represent (Liu et al. 2017). Some researchers merely describe game design elements by exam-
ples such as “levels and points” (Filsecker and Hickey 2014), whereas others introduce taxonomies (da
Rocha Seixas et al. 2016). The most common taxonomy is MDA (mechanics, dynamics, and aesthet-
ics) (Hunicke et al. 2004). However, although the MDA taxonomy is well-known, there are many in-

Twenty-Sixth European Conference on Information Systems (ECI1S2018), Portsmouth,UK, 2018



Schobel and Janson/ Developing a Gamification Taxonomy

consistencies about what mechanics, dynamics, and aesthetics are. Faghihi et al. (2014) classify the
game design element challenges as a game mechanic that is used as a building block to gamify a core
offer, while Blohm and Leimeister (2013) define a challenge as an effect of mechanics on the subjec-
tive user experience. Finally, Hunicke (2004) classifies challenges as aesthetics, because a challenge
represents the emotional response evoked in users when they interact with a game mechanic such as a
level. Hence, current taxonomies, such as the MDA taxonomy, do not provide a clear understanding
about the meaning of game design elements, and though, do not offer guidance in gamifying IS
(Scheiner and Witt 2013). Without a guiding taxonomy, it becomes difficult to adapt gamification ap-
proaches to a certain context and therefore to the needs of a target group (Cheng et al. 2015). This can
be seen in the different results of research studies that use the same game design elements. Haaranen et
al. (2014) and Hamari et al. (2014) both implemented badges in an 1S. Unlike Hamari et al. (2014), the
authors Haaranen et al. (2014) could not prove positive effects on the user’s motivation and behavior.
These results can be traced back to the different understandings about the meaning of game design
elements which can harm users motivation in the long term (Hanus and Fox 2015). According to Bui
and Veit (2015), existing taxonomies lack rigor and need to be developed to provide more guidance in
gamifying IS. Seaborn and Fels (2015) explain that there is a lack of consensus on proposed taxono-
mies. More precisely, the authors point out that gamification taxonomies have not yet been explored in
detail. Therefore, research is necessary that consolidates and develops existing taxonomies (Seaborn
and Fels 2015). Hence, the goal of our research is to enrich the body of knowledge in the field of gam-
ification by presenting a taxonomy that supports practitioners and researchers to decide which game
design elements to use and to combine. Furthermore, the taxonomy will be used to specify the mean-
ing and connection of each game design element in contrast to others. This will help us to explain al-
ready gamified IS. Referring to this, our research paper will answer the following research question:

RQ: How can the meaning and construction of game design elements be represented in a taxonomy?

To achieve our goal, we follow the principles of Nickerson et al. (2013). This development includes
the detailed analysis of several research papers. Our research contributes as a type | theory (Gregor
2006) to important streams of IS research and practice by aiding the analysis and design of gamified
IS. First, we provide a novel taxonomy explaining already gamified IS and helping system designers
to select, combine, and adapt game design elements to gamify IS. For this purpose, we will use the
results of a literature review and the insights from existing taxonomies. This will be useful to provide
guidance in gamifying IS. Furthermore, we bridge the gap between game design and development, as
we provide insights about how the game design elements build up on each other which will provide
implications about the selection and combination of game design elements to practitioners. The re-
mainder of the paper proceeds as follows: in the next section, we will provide insights into the theoret-
ical background. Afterwards, we will describe the methodology we applied in our paper, before we
then introduce our developed taxonomy as well as the application of our taxonomy. Our paper closes
with a discussion of our results and suggestions for future research, limitations and implications.

2 Theoretical Background and Related Work

In their work, Schlagenhaufer and Amberg (2015) claim that the first gamification system was intro-
duced by Bunchball (2010). After that, companies started to use gamification for marketing purposes
before expanding to other areas. Even though a limited number of definitions of the term gamification
are available, two of the most common definitions are outlined by Deterding et al. (2011) and Hamari
et al. (2014). Deterding et al. (2011) define gamification as “an informal umbrella term for the use of
video game elements in non-gaming systems to improve user experience and user engagement”. On
the other hand, Hamari et al. (2014) define the term as “a process of enhancing IS with (motivational)
affordances to invoke gameful experiences and provoke behavioral outcomes such as continuous use”.
Additionally, Hamari et al. (2014) suggest that gamification contains three parts, namely the imple-
mented motivational affordances, the directly induced psychological outcomes and the consecutive
behavioral outcomes. Other descriptions of the term gamification, for instance by Thiebes et al.
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(2014), also characterize gamification as the application of game principles to existing organizational
real-world problems, situations, or processes. To combine the definitions of previous works, we define
gamification as the use and combination of game design elements in non-entertainment-based contexts
(Deterding et al. 2011), which induces positive psychological outcomes (Hamari et al. 2014) by ad-
dressing the motives of specific users and, thus, provokes behavioral outcomes. The goal of our re-
search is to develop a taxonomy that explains gamified 1S and that helps researchers and designers to
gamify IS.

To develop our taxonomy, we conducted a systematic literature review, which will be presented in the
following section. We used the results of our literature review to analyze existing taxonomies and by
doing so identified three different taxonomies. The mechanics, dynamics, aesthetics (MDA) frame-
work is the taxonomy most prominently used to gamify IS and it was developed by Hunicke et al.
(2004). Mechanics are particular components of the game at the level of data representation and algo-
rithms such as levels. Dynamics describe the run-time behavior of the mechanics acting on an individ-
ual’s input and its output over time such as competition. Finally, aesthetics describe the emotional re-
sponses evoked in the individual when he or she interacts with the game system and for example faces
challenges. Alcivar et al. (2016) and Cavavo et al. (2016) define a mechanics, dynamics and compo-
nents (MDC) taxonomy. Mechanics are defined as mechanisms used to reward users, dynamics are
defined as the most abstract game elements and components as the least abstract ones. Finally, the au-
thors Weiser et al. (2015) define a taxonomy of motivational affordances (TMA) which includes de-
sign principles, mechanics, and elements. Design principles are guidelines for the design process such
as a meaningful story. Mechanics are possible means of interaction between users and a system, and
elements are building blocks to gamify an IS. To the best of our knowledge and according to our sub-
sequently presented literature review, the MDC and TMA taxonomy were not yet applied by other
research studies. Therefore, we focussed on analysing the application of MDA which was used by
nearly all studies, and we are able to identify five problem clusters that arise from the application of
MDA in different research studies. The problem clusters and the resulting problems can be seen in
Table 1.

The table presents five problem clusters. The first observation of the studies that applied MDA indi-
cates that there are differences in the meaning and characteristics of game design elements. This
makes it more difficult for other researchers and designer to apply MDA to gamify an IS due to in-
completeness of used taxonomies, different definitions of mechanics, dynamics, and aesthetics, and
different categorizations of game design elements. The second problem cluster summarizes the incom-
plete application of all three characteristics of the taxonomy. Dynamics and aesthetic, for example,
indicate which kind of emotions and motives are triggered by specific game design elements. This is
necessary because most gamification approaches are developed as a one-size-fits-all approach, without
considering the idiosyncratic needs and motives of users, which can then lead to negative effects in a
user’s motivation (Hanus and Fox 2015; Santhanam et al. 2016). Since several research studies have a
different understanding of the meaning of game design elements, it gets more difficult to adapt gamifi-
cation approaches to the needs of users. Hence, it is not clear how and which emotions are going to be
evoked in a user. Referring to the different understandings about the three characteristics, we were
able to observe that some game design elements merely summarize other game design elements such
as rewards and achievements. Again, problems arise regarding the missing guidance for designers and
researchers as well as the unavailable explanation of the effects on a user’s motivation and behavior.
Another problem cluster is the missing representation of connections between game design elements.
Many studies merely summarize which game design elements have been categorized as mechanics,
dynamics or aesthetics. Hunicke et al. (2004) explain that dynamics describe the run-time behavior of
the mechanics which lead to emotions. A leaderboard addresses the dynamic competition which can
lead to social recognition (Blohm and Leimeister 2013). In this case, the effects caused by game de-
sign elements are unknown. Again, this makes it difficult for designers to transfer a gamification ap-
proach to other 1Ss. Finally, there are different degrees of details concerning the definition of mechan-
ics, dynamics and aesthetics. For example, Suh et al. (2015) define mechanics as tools, techniques or
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widgets. However, it is not specified which mechanics are tools, which ones are techniques, and which
are widgets. This can also lead to unexplained effects and a missing guidance in gamify IS.

Problem Cluster

Description

Resulting Barriers

Inconsistent as-
signments of game
design elements

Bista (2014) assigned game design ele-
ments such as points or badges to dy-
namics, whereas Toda et al. (2014) as-
sign them to mechanics.

e Not applicable for other designers
or researchers due to inconsistent
assignment of elements.

Incomplete applica-
tion of all mechan-
ics, dynamics, and
aesthetics

Seixas et al. (2016) and Simoes et al.
(2013) do not define aesthetics. Hence, it
is not clear which emotional response
should be evoked in users.

Bista et al. (2014) merely specify dyna-
mics and aesthetics. Because mechanics
are the components to gamify an IS, it is
not outlined which components were
integrated in their IS.

e Unpredictable outcomes because it
is unknown which elements cause
motivating effects and whether and
how emotions are evoked.

e No consideration of user needs
such as motives or aesthetics.

Encapsulation  of
elements that are
assigned to mechan-
ics, dynamics or
aesthetics

Simoes et al. (2013) define rewards as
dynamics. Bista (2014) defines them as
aesthetics. However, game design ele-
ments such as badges, a leaderboard or
points can all be used as a reward
(Thiebes et al. 2014).

e Unpredictable outcomes because it
is unknown which elements cause
motivating effects and whether and
how emotions are evoked.

e Not applicable for other designers
or researchers due to inconsistent
categorization of elements.

Missing representa-
tion of connections
between game de-
sign elements that
are assigned to me-
chanics, dynamics,
and aesthetics

Ibanez et al. (2014) assign different ga-
me design elements to mechanics, dy-
namics, and aesthetics. However, they
do not outline the connections between
the assigned game design elements. It is
not clear which mechanic leads to which
dynamic and which emotions are ad-
dressed.

e Unpredictable outcomes because it
is unknown which elements cause
motivating effects and whether and
how emotions are evoked.

e Not applicable for other designers
or researchers due to unknown re-
lations between elements.

Different degrees of
details of defini-
tions of mechanics,
dynamics, and aes-
thetics

Ibanez et al. (2014) define dynamics and
claim that they drive users into a state of
flow. On the other hand, Bista (2014)
defines that dynamics are used to cause
fun.

Toda et al (2014) explain that mechanics
are the utilized mechanisms within a
system. Suh et al.(2015) define them as
tools, techniques, and widgets.

e Unpredictable outcomes because it
is unknown which elements cause
motivating effects and whether and
how emotions are evoked.

e Not applicable for other designers
or researchers due to different un-
derstandings about meaning of cat-
egories.

Table 1.

Problem Cluster of MDA Application

Overall, these problems arise because of ambivalent meanings of game design elements and the lack
of conceptual clarity regarding their categories. Furthermore, there are various understandings about
the meaning of individual game design elements such as rewards. Different problems with the applica-
tion of MDA can be drawn back to several issues. First, the original definitions of mechanics, dynam-
ics and aesthetics are not precise enough. Second, definitions of mechanics, dynamics and aesthetics
are ambiguous. Third, the MDA taxonomy does not specify which elements are assigned to mechan-
ics, dynamics, and aesthetics. Summarizing these insights, we can say that there are some inconsisten-
cies regarding the meaning of already defined gamification taxonomies. To bridge this gap, our re-
search provides a novel taxonomy that clarifies the meaning of each game design element and that,
therefore, provides guidance in selecting and combining game design elements for gamification ap-
proaches.
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3 Method

A fundamental problem in gamification research is the classification of game design elements into
clear and meaningful categories. Therefore, a taxonomy can be used that allows a classification of ob-
jects of interest (Nickerson et al. 2013). Nickerson et al. (2013) point out that taxonomies play an im-
portant role in research and management because the classification of objects helps researchers and
practitioners to understand and analyze complex domains. They provide a structure and an organiza-
tion to the knowledge of a field which enables researchers and designers to study the relationships
among different objects, and in our case, among game design elements (Glass and Vessey 1. 1995;
Nickerson et al. 2013). Furthermore, livari (2007) explains that taxonomies aim at identifying essences
within the research territory and their relationships. They also explain that conceptual knowledge, in-
cluding taxonomies, does not have a truth value but is a relevant input for the development of theories
representing forms of descriptive knowledge which do have a truth value (livari 2007). A taxonomy is
a form of classification, and, as mentioned above, the terms typology and framework are also used to
describe a taxonomy (Nickerson et al. 2013).

Databases and Amount of Identified Paper
Keywords ACM AlS EBSCO | Emerald IEEE JSTOR
Gamification 337 118 547 118 347 5
Game Design Elements 23 50 2 50 16 4
Total amount: 1617 papers
Table 2. Results of Literature Survey

To develop a taxonomy, literature is needed that is the basis for the systematic and stepwise develop-
ment of a taxonomy. According to Nickerson et al. (2013), many papers do not base their developed
taxonomy on a theoretical foundation. More precisely, the authors explain, that although authors re-
view the literature in their field on interest, their taxonomy is often not based on a systematic literature
review but instead is ad hoc (Nickerson et al. 2013). However, to develop a taxonomy, researchers
should consider the most important insights from previous research studies. Therefore, we first con-
ducted a systematic literature review according to Webster and Watson (2002) and vom Brocke
(2009). Table 2 provides an overview of the results. The goal of our systematic literature was twofold.
First, we wanted to analyze how taxonomies were used in previous research studies. Second, we want-
ed to identify how research studies define and design game mechanics, which helped us to derive the
meaning and structure of each game mechanic in detail. To cover a broad set of publications, we used
the keywords “gamification” and “game design elements” in six different databases. As seen in Table
2, the search displayed numerous publications by using the keywords represented above, so certain
criteria had to be used to limit the number of publications. The papers had to focus on either gamifica-
tion in terms of definition or game design elements, or on game design. As a great amount of papers fit
the criteria presented above, the second step of the search process was to exclude the papers that were
not relevant for the analysis as they did not present an outline of the game design elements that they
used. On the other hand, in this stage of the process a lot of papers were found through cross-
referencing. Out of the papers found by using the keywords “gamification” and “game design ele-
ments”, 89 papers remained as relevant for the analysis. These papers are marked with an asterisk in
references. To develop our taxonomy based on the identified papers, we followed the recommenda-
tions of Nickerson et al. (2013). An overview of the different steps is provided in Figure 1.

- N Define Conceptualize (new) Bxamine objects for Create .
?;::gitxzcs H ending }—v characteristics and H these characteristics (revise) (I:Eg::j'}gons met? Yes H
“ conditions dimensions of objects and dimensions taxonomy ’
i o |
Figure 1. Process Steps of Taxonomy Development according to Nickerson et al. (2013)
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Nickerson et al. (2013) point out that a taxonomy should fulfil certain qualitative attributes. First, a
taxonomy should be concise and contain a limited number of dimensions and characteristics for each
dimension. Second, it should be robust but still contain enough dimensions and characteristics to allow
a clear separation of the objects that are being compared. Third, the taxonomy should be comprehen-
sive which means that it can classify all known objects within a domain and include all dimensions of
the objects of interest. Fourth, it should be explanatory, allowing the taxonomy to be used to identify
where an object is found in the taxonomy. Finally, a taxonomy should be extendible which means that
it should allow the inclusion of additional dimension and characteristics if new objects appear. When
starting to develop a taxonomy, the first step is the definition of meta-characteristics that depend on
the purpose of the taxonomy. As a second step, Nickerson et al. (2013) recommend determining end-
ing conditions such as the examination of all objects or representative samples of objects or the fact
that at least one object is classified under each characteristic of every dimension. Referring to our
gamification taxonomy, we decided to stop when each game design element is classified under every
characteristic of every dimension. As a next step, the taxonomy development method includes the iter-
ative conduction of steps, beginning with either an empirical-to-conceptual or a conceptual-to-
empirical approach and exchange between them. They recommend beginning with the conceptual-to-
empirical approach if little data are available but the researcher has a good understanding of the do-
main and to start with the empirical-to-conceptual approach if the researcher has little understanding
of the domain but a lot of available data about the objects. We used a conceptual-to-empirical ap-
proach for our case. The steps just described are repeated until the ending conditions are fulfilled and
the taxonomy is completed.

4 Results

In the following, we are going to present our taxonomy as a first step. As a second step, we will use
our taxonomy to explain an already gamified IS. Finally, we will use our taxonomy to gamify an IS.

4.1 Taxonomy

Referring to our literature review, we used the identified papers to analyze which game design ele-
ments were used in previous studies and how they were structured, categorized and defined. Further-
more, we analyzed which taxonomies current studies have used.

[ Term ][ Alternatives ] [ Term ] [ Alternatives ] [ Term ] [ Alternatives ]
( i ) * Ranking N ( - Missions
Collection - Scoring System [ Leaderboard ] [ « Score Board .
System Tasks Quests
> ) df 1 ( . User Level * Assignments
( \( : : | Lewl i - Goals
. « Experience Points L J{_* Progression ) J
Points « Scores - S N N
L U ) * Progress N . + Meaningful Stories
p N (" Trophies ~ | Progress Bar * Performance Graph arratives « Stories
. Medals N J \__Performance Stars ’
Badges « Stamps [ Feedback ] [ « Audible Feedback ][ Reminder ] [ + History ]
« Award
h S ouare ’( (- Roles  ime Y\ (- Time Limit
[ Virtual ][ . Gifts ] Avatar « Virtual Character Eul - Deadline
Goods L ) _ Character ) ) _ * Time Banking
Figure 2. Alternative Terms of Game Design Elements

Our taxonomy will be based on game mechanics that constitute the initial components of the game
within an 1S. However, game mechanics often correlated and had similar names. To avoid confusion,
terms will be used as outlined in Figure 2. For instance, “badges” and “trophies” are both visual icons
that represent milestones a user has reached. A “ranking” or a “leaderboard” is used to show a user’s
progress in collecting “points” or “scores”. In all cases, game design elements have the same defini-
tion and meaning but are used with different names. According to Nickerson et al. (2013), we derived
the structure and features of game mechanics as our meta characteristic and derived it’s characteristics
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r our taxonomy in an iterative process. In total, we identified 10 different characteristics. The final

taxonomy is presented in Table 3.

Characteristics
1 2 3 4 5 6 7 8 9 10
= @
e 2 o
T| € S -
IS ol @ > =
= o| = >1 8 = <
= =X >| O S| 2 ] o
st [ - [ ko = ‘ol =
2 g| ol @ ol S| E| £ = =l 2| &l 2| s| = 2|5 <
S| 2| €| € 2l 8l gl = s | = gl 8 31 S| | &S
Bl 2| = 5 51 & 2| o —| 8] © = 5= =] Bl X
; sle|ls|l &l 8 R &l 5l sl ol | L2l 2 S| & | & &)l w
Game Mechanics = =| 2l =l 2| 2|2 & 2 =|E2 €9 8 2= 2| E =
| o]l 5| ©] o] o]l TS| o] 2| 8] §| ©] o o] ©o| T =| ©|] %| ©
clZzla|zlo|zlE|Aala|hlalz|lo|lz|lOo| S|l Sz A =
Collection System X X X X | x X X X | x X
Points | x X X X X x| x X X
Badges | x X X X X | x X X X
Virtual Goods | x X X X X X X | x
Leaderboard X X X X | x x| x X | x X
Level X X X X | x X X X | x X
Progress Bar X X X X | X X X X | x X
Feedback X X X | x X X X X | x X
Representing Avatar X X X | X X | x X X | x X
Interacting Avatar X X X | X X X X X | x X
Tasks X X X | x X | x X X X X
Narratives X X X | x X X X X | x X
Reminder X X X | X X X X X | X X
Time Pressure X X X | X X X | X X | X X
Legend: 1=Reward, 2=Punishment, 3=Bonus, 4=Interdependency, 5=Development, 6=User Design,
7=Competition, 8=Cooperation, 9=Intrinsic Motivation, 10=Extrinsic Motivation

T

able 3. Taxonomy for Game Mechanics

In the following, we provide an overview about the characteristics presented in our taxonomy:
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Reward: We classify game mechanics as rewards when a tangible and desirable item (Seaborn
and Fels 2015) is given to a user for successfully committing an activity or task (Weiser et al.
2015).

Punishment: If a tangible and desirable item is taken away from a user, because they failed com-
mitting an activity, we refer to it as punishment (Thiebes et al. 2014).

Bonus: Some game mechanics act as bonuses and can therefore be characterized as tangible and
desirable elements that are given to users (Mollick and Rothbard 2014) for successfully complet-
ing a series of activities (Melero et al. 2015).

Interdependency: Specifies if game mechanics are dependent or independent to other mechanics.
Hence, stand alone and need no other game mechanics to work. Dependent game mechanics
should be combined with other mechanics. Independent game mechanics are alone standing but
can also be combined with other game mechanics.

Development: Points out, whether game mechanics are static or develop over time. Hence, they
show the overall development of users working on activities or tasks.
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e User Design: Includes game mechanics that allow an active design and integration of users and
give him the chance to organize their own work and to express themselves within a system (Mora
et al. 2016).

o Competition: Summarizes game mechanics used to encourage a competitive behavior such as
being better (Hanus and Fox 2015; Sousa Barreto et al. 2016) or faster than others (Liu et al.
2013).

e Cooperation: All game mechanics that can be used to increase cooperation between users. Coop-
eration between users is used to motivate them to work together (Arai et al. 2014) and share a
common goal (Perry 2015). Besides encouraging cooperation with game mechanics, they can be
focussed on the activities of individual users.

e Intrinsic motivation: Includes mechanics that are derived from one’s inherent pleasure and inter-
est in an activity (Noels 2001) meaning that the intrinsically motivated user feels enjoyment while
performing an activity which, in turn, leads to the achievement of a predetermined goal.

e Extrinsic motivation: Refers to reasons that are instrumental to some consequence apart from
inherent interest in the activity (Noels 2001). Hence, a user is not doing an activity on account of
the activity itself. Sources of extrinsic motivation could be getting a badge.

Besides using characteristics such as cooperation or competition, many studies refer to characteristics
such as collection, challenges or acquisition of status. We already addressed them with some of our
characteristics. First, collecting can be displayed by the category of interdependency. A leaderboard is
a public display based on the collection of other game mechanics (Weiser et al. 2015). Furthermore, a
level is based on the collection of other game mechanics (Hanus and Fox 2015). In addition, points,
badges, and virtual goods can be a part of a collection system, but they can also be used standing
alone. This is why we integrated a collection system as additional game mechanic. Challenges appeal
to our psychological need for competence, because they can act as a benchmark against which we
judge our performance. (Weiser et al. 2015). More precisely, a challenge is something that is difficult
to do. For example, users are faced with a challenge when they try to reach a higher level or a leader-
board position (da Rocha Seixas et al. 2016; Hamari et al. 2016). A point, badge or virtual goods sys-
tem is considered to build up a foundation to measure a user’s progress or his performance on activi-
ties or tasks (Gnauk et al. 2012). Developing mechanics are based on challenges too: for example, by
reaching a higher level, ranking or progress bar position or even by collecting more badges in a badge
system. Hence, challenges are included in the characteristic development. Finally, a user can acquire
status by being better than others or by successfully helping others (Bandura and Jourden 1991; Chris-
ty and Fox 2014). Hence, the acquisition of status is displayed in the characteristic involvement of
other users. After presenting our developed taxonomy, we are now aware of the different characteris-
tics of each game mechanic. This enables us to better understand the meaning of each game mechanic
and its relation to other mechanics. As a next step, we would like to apply our taxonomy.

4.2 Application of Taxonomy

Our developed taxonomy serves two different purposes. First, by referring to the game mechanics and
their characteristics, we are able to explain gamified ISs. By explaining the structure and constitution
of already developed gamification approaches, researchers and practitioners will be able to better
adapt such approaches to their own applications or ISs. Second, the defined characteristics can be used
to systematically gamify an IS. More precisely, due to pre-defined characteristics, our taxonomy can
be used to identify which game mechanics fit the best for a specific context or target group.

4.2.1  Explanation of Existing Gamification Approaches in Relation to Used Game Me-
chanics

One goal of our research study was to use our new developed taxonomy to explain gamified IS. To do
so, we used the Nike+ mobile application (Nike 2017). This application supports individuals in their
running activities by tracking their running distance, duration and much more. To promote their appli-
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cation, Nike claims that it will help individuals to reach their goals and have more fun while getting
there (Nike 2017). To make their application more fun, they integrated some game mechanics. As
mentioned before, our taxonomy can be used to better explain already gamified applications. Such an
explanation is useful to practitioners and researchers to better understand the overall gamification ap-
proach and to apply it to other systems or research endeavours. To better explain an already developed
gamification approach, we have to identify the used game mechanics in a first step. Afterwards, we
can use our taxonomy to explain the intentions of the overall gamification approach. Nike+ uses six
different game mechanics: points, badge system, bonus badges, progress bar, leaderboard, reminder.
Referring to our taxonomy, we can see how different game mechanics were used with regard to the
characteristics we defined. An overview about the used game mechanics and the characteristics that
are addressed with these mechanics is provided in Figure 3:
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Figure 3. Game Mechanics in Nike+

Everything is based on rewarding users for their success in running. Therefore, miles are used as
points to reward different activities of users. A badge system is used to reward users to fulfil specific
activities and also as bonuses. The points are used in combination with a progress bar that indicates a
user’s daily running progress. A leaderboard is used to compare the own results with the results of
other users. Finally, a reminder is used to visualize a user’s progress over a period of seven days. Re-
ferring to the motivational components of the application, we can see that the gamification concept of
Nike+ involves intrinsic and extrinsic motivating game mechanics. Users can collect badges and miles
(points) which address their extrinsic motivation. Comparing with others in a leaderboard or seeing
the own progress in a progress bar addresses a user’s intrinsic motivation. In sports, both intrinsic and
extrinsic motivating components are very important to maintain a user’s general motivation (Vallerand
and Losier 1999). The system developers used a leaderboard and specific badges to increase competi-
tion between users. In sports it is very important to visualize an individual’s progress as well as his
progress compared to others (Vallerand and Losier 1999). The progress bar addresses an individuals’
need for autonomy without cooperating with others. The leaderboard addresses an individuals’ need
for competence, by taking part in a competition (Deci et al. 2001). Furthermore, the developers of Ni-
ke+ used a reminder as developing game mechanic to visualize the user’s individual development a
specific period. Overall, we can see that miles were used as basic game mechanics that reward users.
They visualize a user’s development in running.
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4.2.2 Development of New Gamification Approach by Referring to Characteristics

In a second step, we want to use our taxonomy to develop a gamification concept for an IS (Ernst et al.
2016; Janson et al. 2016). Therefore, we used a mobile learning application we constructed for voca-
tional students of the automotive area. When starting the mobile learning application, a user can
choose between different tasks of learning modules. While working on a task, a user can see a short
task description as well as his progress. In reference to this, a possible task could be to find specific
parts of a car such as the wheel or a battery as in scavenger hunts (Ceipidor et al. 2009). Regarding
tasks to train procedural knowledge, a problem is presented to the students, for instance: “The street is
not illuminated enough. What do you do to fix this problem?”. Users are now supposed to select QR
codes on the parts of a car in the right order. After they selected a QR Code, an explanation about the
different parts of the car is presented in the mobile learning application. To make the application more
meaningful to the students, we developed a gamification concept. We used our taxonomy, to identify
the most suitable game mechanics for our mobile learning application. The characteristics we address
and the game mechanics we used in our application are presented in Figure 4:
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Legend: 1=Reward, 2=Punishment, 3=Bonus, 4=Interdependency, 5=Development, 6=User Design, 7=Competition,
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Figure 4. Game Mechanics for Mobile Learning Application

To address a student’s feeling of autonomy (Deci and Ryan 2000), we decided to select game mechan-
ics whose design allows a partial involvement of users. Referring to this, we could select between
badges, virtual goods, a representing avatar and tasks. We decided not to use a representing avatar,
because Redding and Ng (1983) point out that overseas Chinese tend to lose face when feeling
ashamed (Ernst et al. 2016). Hence, we decided to integrate tasks and badges into our mobile learning
application. As such, users can decide which task to work on. Because, we operate in a learning sce-
nario, we visualized the learners individual progress which is necessary to give them a feeling of being
guided in the learning process (Janson et al. 2017, Sollner et al. 2017). Another important characteris-
tic, that should be adapted in mobile learning applications is the documentation of a user’s develop-
ment (Hakulinen and Auvinen 2014). Similar to a representing avatar, we decided against using a
leaderboard, because students could feel ashamed (Redding and Michael 1983) when being worse in
comparison to other students or being too slow in reaching higher levels. Hence, we decided not to use
a leaderboard or a level for our mobile learning application. To visualize the students learning devel-
opment, we used a progress bar (Janson and Thiele de Gafenco 2015). Because a progress bar can be
used in different forms, and because of the importance of teachers in Chinese schools, we decided to
use the shape of our avatar.
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Since we have several different learning modules, we needed game mechanics, that were independent
from others (Schébel et al. 2017). At the same time, in China, the teacher plays an important role in a
students’ learning process, because, he guides the them through different teaching cases and represents
a person the students look up to (Ernst et al. 2016). Thus, we decided to integrate an interacting avatar.
The avatar appears in our mobile learning application whenever a teacher in a learning scenario would
interact with the learner. The avatar has the appearance of a motor mechanic to help the students iden-
tify with him. Furthermore, to allow for independent improvement, feedback is given to students in the
task sections, directly after each question. The feedback that users receive is independent of other
game mechanics. Because learners get easily frustrated when they are punished, we used a reward
based gamification approach (Hattie and Timperley 2007). Several questions to test a user’s
knowledge are integrated in our mobile learning application. Therefore, we combined our questions
with points. Points are numeric values that are given to students for giving a right answer in a
knowledge test (Thiebes et al. 2014). Thus, they are more useful than badges or virtual goods, in help-
ing them to judge over their current level of knowledge (Hanus and Fox 2015). Finally, to keep stu-
dents motivated, and to additionally reward them, we decided to use a bonus. Because we already use
points for rewarding students, we decided to focus on special badges as additional bonus mechanics.
This is why, users can win either a golden or a silver badge for a series of correct answers in the
knowledge tests. Overall, intrinsic motivating components have more positive effects on the quality of
a student’s learning outcomes than extrinsic motivating components. Thus, we decided to ground our
gamification concept on intrinsic motivating game mechanics. Besides using points and badges, all of
our game mechanics are designed to intrinsically motivate our students.

5 Discussion and Contributions

This paper has proposed a taxonomy to classify game mechanics. Many of the ideas about classifying
game mechanics are not new and have been taken from extant literature. Nevertheless, the detailed
classification of game mechanics leads to a taxonomy that differs considerably, in specifying the char-
acteristics and connections between game mechanics. By developing a new taxonomy, we aimed to
explain and understand already gamified IS. Furthermore, we wanted to use our taxonomy to provide
guidance in developing new gamification approaches. To this end, discussion follows under the head-
ings of questions that encourage opinions and judgements about our taxonomy.

Do some game mechanics address specific kinds of users which make it necessary to adapt gamifica-
tion to context characteristics and the needs of users?

According to Seaborn and Fels (Seaborn and Fels 2015), there is a lack of consensus on proposed
gamification-specific taxonomies. Furthermore, the authors indicate that game mechanics in particular
contexts for particular types of end-users should be specified, which is only possible with a considera-
ble theoretical embedding (Seaborn and Fels 2015). More precisely, the context in which a gamified
IS should be used must be defined for the construction of a model. This is of primary importance as
not all game design elements are usable in every context (Hamari 2013). Therefore, the main purpose
of a gamification approach should be defined and the objectives of the target group should be identi-
fied. As a first step, our taxonomy can be used to better adapt gamification approaches to IS and the
users’ needs. For example, several approaches focus on gamifying learning management systems (de-
Marcos et al. 2014; Dominguez et al. 2013; Faghihi et al. 2014). However, most approaches do not
adapt their gamification approaches to different needs of learners. Hakulinen et al. (2014) explain that
there are three different kinds of learners. Learners with a mastery goal performance, for instance, in-
vest in tasks only for achieving individual learning outcomes (Hattie and Timperley 2007). They refer
to their individual prior performance instead of comparing their performance to other learners. Contra-
ry, learners with a performance goal orientation prefer to demonstrate their abilities and are interested
in gaining social recognition (Hattie and Timperley 2007). Social goal performance are attracted by
working with others. They have the desire of social facilitation (Hattie and Timperley 2007). Each
group of learners prefer another kind of gamification approach. Performance-oriented learners, for ex-
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ample, need competitive game mechanics, whereas mastery-oriented learners are more motivated by
developing game mechanics that show their individual progress. Finally, social-oriented learners need
cooperative game mechanics. By using our taxonomy, we would be able to consider such issues to
adapt gamification to the needs of a target group.

Does a systematic development of gamification approaches by using a taxonomy help to better predict
and explain the impacts of gamification on users’ motivation?

Seaborn and Fels (2015) explain that it is still difficult to isolate what effect gamification has on end-
users. More precisely, despite its theoretical grounding in human motivation, only few studies have
investigated the effects of extrinsic and intrinsic motivating mechanics in gamified 1S. Furthermore,
the relation between intrinsic and extrinsic motivating game mechanics is unclear (Ryan and Deci
2000; Seaborn and Fels 2015). As such, our taxonomy separates points from point systems. Points re-
ward extrinsically reward users, whereas a point system is based on intrinsic motivation because users
like to collect as many points as they can. However, most studies that use a point system do not ana-
lyze its effects on the users motivation (Gnauk et al. 2012; Liu et al. 2011). This can be observed in
mixed results of previous research studies that evaluated the effects of gamification on a user’s moti-
vation. Seixas et al. (2016) and Hamari et al. (2014), for example, combined the elements points,
badges, levels and goals. Both studies could prove positive effects on the users’ motivation. However,
Hanus and Fox (2015) analyzed the same elements but instead of using levels and goals, they used a
leaderboard to leverage competition between users. Contrary to Seixas et al. (2016) and Hamari et al.
(2013), the results were negative. Hence, changing the combination of game mechanics can influence
the effects on a user’s motivation. Therefore, research is necessary that reveals whether and how par-
ticular game mechanics or a combination of them are intrinsically or extrinsically motivating alone or
together (Seaborn and Fels 2015). Hence, it is necessary to better understand the meaning and charac-
teristics of each game mechanic that can be used to gamify IS. By introducing our taxonomy, we made
a first step towards a better understanding about how gamification can influence a user’s motivation.

Can a taxonomy inform about a good gamification design?

Although, there is a considerable amount of research that has studied gamification designs, there is a
lack of research on how gamification influences user motivation (Fogel 2015; Gartner 2012). For ex-
ample, many research studies implement a leaderboard in their ISs to increase competition between
users. However, Santhanam et al. (2016) suggest that not all competitions are the same and that there
is no one-size-fits-all design. They recommend that gamification designs should be adapted to make
them more meaningful to users. Liu et al. (2017) present a list of less successful gamification exam-
ples. Omnicare has developed a gamification approach to improve long helpdesk waiting times, by
using the game mechanics time pressure, leaderboard and point system (Hein 2013). The employees
felt like being watched, which lead to more pressure and dissatisfaction (Liu et al. 2017). The JetBlue
badge program was used in combination with a leaderboard to engage the airline’s customers and mo-
tivate spending (Liu et al. 2017). This concept failed to take off, because the customers felt that it
asked too much personal information (Meermann 2013). Thus, we can predict that gamification de-
signs can be decisive when it comes to the success of gamification approaches. Our taxonomy points
out that a gamification approach can be either rewarding or punishing. To make a gamification design
more meaningful, designers should first consider which kind of motivational concept is the best choice
for individuals. True to the saying “less is more”, gamification designs should not focus on imple-
menting as many game mechanics as possible in an IS (Schébel et al. 2016), but rather focus on a so-
phisticated gamification design concept.

Our taxonomy will not eliminate all existing problems in gamification research. However, it presents
one solution to better understand the meaning and characteristics of game mechanics, which is one
important step toward to improve gamification designs. Our research provides several theoretical as
well as practical contributions. First, our developed taxonomy helps system designers as well as re-
searchers to design their gamification approaches more sophisticated by considering the characteristics
of each game mechanic. Second, our systematic literature review provides an overview about current
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research gaps regarding the use of taxonomies to gamify their ISs. It outlines that there are still some
inconsistencies about the meaning of each game design element, which makes it difficult to under-
stand how gamification can influence a user’s motivation. Third, our findings contribute to the body of
knowledge of gamification, as our developed categories in our taxonomy specify the meaning of each
individual game mechanic. Finally, our developed taxonomy provides guidance in the selection and
combination of game mechanics, which will be helpful to avoid a random selection and combination
of elements. This might be useful when context or user characteristics should be considered. There-
fore, we can explain the concepts behind already developed gamification approaches and will also
guide researchers to develop new approaches. From a practical perspective, our developed taxonomy
offers system designers a practical solution for solving a real-world problem, which is the process of
selecting, combining and designing customized game mechanics for IS. Our taxonomy can be used by
practitioners as a guideline for constructing an own gamification approach. By specifying the meaning
of each game mechanic, practitioners will be able to adapt their approaches to the needs and interest of
users and context characteristics.

6 Limitations, Future Research and Conclusion

Our research has some limitations which are useful in identifying subjects for future research. First,
we did not include an empirical analysis of our taxonomy in our research paper. In a next step, we first
plan to conduct interviews with system developers as well as researchers to improve our taxonomy. In
a second step, we will use our taxonomy to gamify different IS. We will evaluate the usefulness of our
taxonomy by conducting an experiment with two groups. The first group will receive a gamified ver-
sion including game mechanics that are randomly selected by system analysts and designers that are
not accustomed to gamifying IS. The game mechanics of the second group are selected by using our
taxonomy. After the participants of our two groups will have used the gamified IS, they will have to
answer a survey. We will measure the participants usage behavior (Agarwal and Karahanna 2000) and
the intensity of intrinsic and extrinsic motivation as well as the participants enjoyment and engage-
ment (Pintrich 1991; Ryan and Deci 2000; Vos et al. 2011). Second, with our taxonomy, we merely
provide an overview about all game mechanics that can be used for gamification approaches. Howev-
er, according to Seaborn and Fels (2015), more research has to focus on analyzing the effects of spe-
cific elements. Therefore, future research could analyze the usefulness of specific elements in a partic-
ular context for different types of users. Finally, we did not provide specific guidelines or design im-
plications to make it easier for system developers to apply our developed taxonomy. Therefore, based
on our developed taxonomy future research studies could use a design science approach to develop
design principles and guidelines (Gregor and Hevner 2013; Hevner et al. 2004). With our study, we
developed a gamification taxonomy to better explain the meaning of game design elements. Summa-
rizing our results, we enrich the body of knowledge in the field of gamification by introducing a novel
taxonomy that supports practitioners and researchers when deciding which game mechanics they can
use in a specific context and how they can combine them. These insights can be used to better under-
stand the meaning of each game design element. Furthermore, a systematic selection and combination
of game design elements makes it easier to understand the effects of gamification on the motivation of
users. On the basis of our research findings, we are able to provide precise implications for research
and practice. Given the immense growth of gamification projects and the potential of motivating users
by games, more research on this topic is guaranteed which needs a solid theoretical understanding
such as offered by our taxonomy.
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