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Abstract

Countless possibilities of usage make it more and more difficult to engage and motivate
users in a regular use of mobile learning applications. However, users must be convinced
to complete and explore every given option within the application. Considering this,
gamification seems to be a promising approach to engage and motivate users.
Gamification refers to the use of game-like elements in a non-entertainment-based
context. Regarding previous research, most game design elements are randomly selected
and combined. This is why we use modularization to systematically select and combine
game design elements. Following the design science approach and the cognitive
evaluation theory, we aim to define a new way of gamifying a mobile learning
application. We, therefore, present an approach for the combination of game design
elements. Contributions will be given by providing guidance in how to systematically
select and combine game design elements.

Keywords: Gamification, Motivation, Mobile Learning Application, Modularization

Introduction

The increasing usage of wireless technology, such as smartphone usage, changes today’s individual
communication, (a person’s) information seeking behavior, and the lifestyle of individuals in particular
(Kim et al. 2013). The interaction with mobile devices and their use for learning purposes extend the
traditional learning paradigm into a new area of mobile learning (Su and Cheng 2013). Referring to this,
learning is no longer a matter of a specific time of occurrence or a particular location (Bartel and Hagel
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2014). Research suggests that mobile devices enable individuals to experience a more interactive learning
thereby improving engagement, learning, and course retention (Joosten and Stoerger 2011). Furthermore,
using new technologies such as mobile devices can enhance motivation, deliver information when needed,
encourage to solve problems, and satisfy curiosity (Sharples et al. 2002). Motivation is an important aspect
oflearning and quite necessary to engage users in learning activities (Cheong et al. 2013; Huang et al. 2009).
Accordingly, user engagement becomes more important. Engagement means that users want to complete
an activity and explore every given option (Cheong et al. 2013). However, user engagement is difficult to
reach as it is not just about making the experience user-friendly. The application needs to convince users
that what they are supposed to do is usable, useful and desirable (Law et al. 2011). Games are particularly
successful when it comes to individual engagement in daily life. For that reason, games are the preferred
mean to motivate users of information systems (IS) to a continuous use of the system (Davis and Singh
2015). The described approach is called gamification and refers to the integration of so-called game design
elements in a non-entertainment-based context (Deterding et al. 2011).

Referring to previous research studies, most gamification approaches are designed without knowing which
game design elements should be selected and combined and how (Fleming 2014, de-Marcos 2015).
Furthermore, game design elements are often selected and combined randomly, without considering
situational or contextual aspects or the needs of users and thus, they are not consistent for quite a few cases
(Hanus and Fox 2015). This can be observed in different results of gamification approaches. Changing an
element can influence the effects on motivation and usage. Seixas et al. (2016) and Hamari et al. (2014), for
example, combined the elements points, badges, level, and goals. Both research studies could prove positive
results. However, Hanus and Fox (2015) used the same elements, but instead of using levels and goals, they
used a competitive leaderboard. Contrary to the results of Seixas et al. (2016) and Hamari et al. (2013), the
results were negative. Due to this, further research is necessary to define a method for the systematic design
and combination of game design elements (Fogel 2015). Even more, future research has to consider how
gamification should be systematically adapted to make it more engaging for users (Cheong et al. 2013; Su
and Cheng 2013). Since most gamification approaches forego a theoretical embedding for the selection of
game design elements, our study focuses on the cognitive evaluation theory (CET Ryan and Deci 2000).
The goal of our research study is to introduce a new possibility of selecting and combining game design
elements and provide guidance under the consideration of contextual aspects by relying on a
modularization approach (Janson et al. 2014a). Furthermore, due to the randomized selection and
combination of game design elements in previous studies, modularization can be one approach for a
repeatable and systematical selection of game design elements. To achieve our goal, we follow the design
science approach (Hevner et al. 2004; Peffers et al. 2007) and focus on gamifying a mobile learning
application to demonstrate the utility of the approach. By using the design science approach, we will be able
to design and adapt game design elements to an already existing and non-gamified mobile learning
application. Our research provides several theoretical and practical contributions. First, we are able to
obtain a better understanding of how game design elements can be combined. This will enrich gamification
theory, as we provide a new possibility of selecting and combining game design elements that enables
researchers to consider situational as well as contextual aspects for their gamification approaches. Second,
by using CET, we can derive implications about the role and the meaning of an individual’s feeling of
autonomy and competence in relation to specific game design element combinations. Thus, we are able to
provide practical contributions to system designers because the proposed approach guides the selection and
combination of game design elements under consideration of contextual aspects.

Theoretical Background

Gamification

The term gamification originated in the digital media industry (Deterding et al. 2011). In their work,
Schlagenhaufer and Amberg (2015) point out that the first gamified system was introduced by Bunchball.
After that, companies started to use gamification for marketing purposes before expanding to other areas.
Two of the most widespread 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 with the aim to improve user experience and user engagement. Hamari et al. (2014)
defined the term as a process of enhancing services with (motivational) affordances in order to invoke
gameful experiences and further behavioral outcomes. Additionally, Hamari et al. take their definition
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further and elaborate on it by including certain characteristics. They suggest that gamification contains
three parts, namely the implemented motivational affordances, the resulting psychological outcomes, and
the further behavioral outcomes. Summarizing the above-mentioned definitions, gamification can be seen
as “the use and combination of game design elements in non-game contexts” (Deterding et al., 2011), which
ideally cause a psychological outcome (Hamari et al., 2014) leading to motivational incentives. The so-called
game design elements are one important issue for our research. Hunicke et al (2004), were the first who
divided game design elements into certain groups by using a so-called MDA framework, which includes
game mechanics, game dynamics, and game aesthetics. Mechanics can be defined as the functioning
components of the game that allow the designer ultimate control over the levels of the game, thereby also
meaning that the designer is able to guide the actions of an user (Zichermann and Cunningham 2011).
Dynamics are described as the user’s interactions with those mechanics. They determine what each user is
doing in response to the mechanics of the system. Aesthetics are characterized as emotional triggers felt by
the user during the interaction.

To get a first impression of the game design elements that have successfully been used in previous research
studies, a systematic database search was applied including the following databases: ACM Digital Library,
AIS Electronic Library (AISeL), EBSCOHost, Emerald Insight, Institute of Electrical and Electronic
Engineers (IEEE), Xplore Digital Library and JSTOR (Vom Brocke et al. 2015; Webster and Watson 2002).
By using the key words “gamification”, “game design elements”, “game elements”, “gamification elements,”
and “learning”, we were able to identify 56 research papers. Overall, we can say, that gamifying a mobile
learning application is handled in the same way as integrating game design elements in a learning
management system (Filsecker and Hickey 2014; Perry 2015). In both cases, the same game design
elements are being used and integrated. Referring to our study, we can use our mobile learning application
as an application example. Overall, game design elements are oftentimes randomly selected without the
consideration of contextual or situational aspects. At this point, we can use modularization for
systematically selecting and combining game design elements. Focusing on the game design elements that
are mostly and successfully used in previous studies, our literature review indicates that goals are used in
48 of our 56 studies. Thirty-eight studies used a point system, 33 studies used badges, 32 used a
leaderboard, 32 used feedback, 28 used a level, 19 used a virtual character, and finally 14 made use of time
pressure. All of these elements are considered mechanics; they are used for gamifying an information
system or a mobile application. On the other hand, most studies used collaboration (21 studies) or
competition (35 studies) for embedding their gamification concept. Embedding means to make a decision
for which activities individuals can earn badges or points. In a competitive setting, users receive points or
badges for having better results than other users. 16 studies also used bonuses, such as additional points,
as game design elements (de-Marcos et al. 2015). To specify the meaning of the implemented gamification
concept, most studies used meaning (41 studies) and progressive disclosure (15 studies). Based on the
results of our literature review, we decided to focus on the most often used elements. These elements can
be seen in Figure 1.

[ Mechanics

Interaction System Design Additional
Elements Elements Elements
[ Competition [ Bonus ]

[ Feedback ] [ Badges Meaning

Collaboration

—J

) |
] [ngressive

Disclosure

[ Time Pressure ] [ Level

]
]
(oo ) (o)
]
]

[ Point System ] [ Virtual Character

Figure 1. Element Categorizations based on Literature Review Findings

Each game design element has a specific function and meaning. Feedback is given to reflect the progress or
failure of an individual user (Burgers et al. 2015). Goals can be reached by completing a task or activity
(Dominguez et al. 2013). When integrating time pressure, users have to complete a task as fast as possible;
they work under time pressure (Burgers et al. 2015). A point is a reward for successfully performing a task.
Mostly, they are part of an overall point score (Attali and Areli-Attali 2015). By using badges, users are
rewarded in form of a visual icon (Hamari 2013). A leaderboard offers the opportunity to compare own
results with those of others (Hanus and Fox 2015). Levels indicate the progress of a user and his overall
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performance within the game (Melero et al. 2015). A virtual character accompanies a user throughout the
use of a system; he is the representation of the user (Christy and Fox 2014). Finally, as mentioned before,
elements for the overall system design are meaning and progressive disclosure. When using the element of
meaning, a user should be able to realize why a game is meaningful to him, e.g. by considering the
organizational context (Palomo-Duarte et al. 2014). Progressive disclosure means to increase skills of
knowledge and challenge. Therefore, the challenges individually match the users’ skills(Dominguez et al.
2013).

Cognitive Evaluation Theory and Mobile Learning

In order to find an explanation for the phenomenon that individuals like to play games, many studies refer
to motivational theories as they consider intrinsic and extrinsic motivation of individuals and psychological
needs (Aparicio et al. 2012). Self-determination theory (SDT) addresses intrinsic as well as extrinsic
motivation (Ryan and Deci 2000). Playing computer games does not always evoke extra rewards. Indeed,
computer players play games to be involved and because they enjoy participation, too. That means that
people like to play these games because they are intrinsically motivated (Bartle 2004). Within our research,
we focus on one of the SDT mini theories: the CET, which is concerned with contextual factors that support
intrinsic motivation (Ryan and Deci 2000). Intrinsic motivation is encouraged by a person’s sense of
autonomy and competence whereas factors that decrease perceived autonomy and competence undermine
intrinsic motivation (Ryan et al. 2006). When an individual fulfills a task or activity out of interest or
personal values, we indicate that as autonomy as refers to the sense of will of a person when performing a
task. (Ryan et al. 2006). Hence, providing choices and using rewards as informational feedback and non-
controlling actions enhances autonomy. Playing games is considered rather voluntary which explains high
motivation effects. Therefore, Ryan and Rigby (2006) expect autonomy to be enhanced by game designs
that provide flexibility within the chosen game design elements, such as the choice over tasks and goals.
Concerning CET, competence is the second psychological need (Ryan and Deci 2000). Competence
describes the need of individuals to take part in challenges in order to feel more capable and efficient. A
strong competence points out that individuals want to compare their achievements with those of others
because they believe to be superior. Furthermore, competence refers to self-presentation which means that
an individual likes to impress other individuals with a positive self-presentation (Mummendey 1990).

Within our research study, we will analyze a mobile learning application. Mobile learning enables people to
gather information on the move as access to information and knowledge, to handhelds, and to portable
devices is always possible (Pieri and Diamantini 2009). Learners have the possibility to learn anywhere and
at any time. Besides these two aspects which are emphasized in most research studies giving a definition
for mobile learning (Denk et al. 2007), other aspects like real-time interaction with learning material,
lecturers, and peers play a significant role (Koole 2009). Already when applying factual knowledge is
required, e.g. when setting up a computer or car. Mobile learning can lead to improved outcomes for
learners, in terms of training success compared to traditional learning scenarios, as it allows for the
provision of immediate and direct feedback (Gémez et al. 2014) as well as contextual acquisition of skills
(Walker 2006). Against this backdrop, the mobile learning application presented in this research paper is
built with the aim to allow for a contextual acquisition of skills by interacting with QR-codes attached to a
car (Ernst et al. 2016). The mobile learning application is used in the context of the vocational training of
motor mechanics in China. Since we want to keep our target group motivated not only in voluntarily using
the mobile learning application but also in addition to regular training sessions, we follow the gamification
approach. For a systematic combination of the integrated game design elements, we use a modularization
approach to identify element combinations.

Research Method

Modularization of Game Design Elements

As we refer to design science, our objectives for a solution of the above described problem (Peffers et al.
2007) is the concept of modularization under consideration of CET. To keep users motivated in using the
mobile learning application regularly, we want to integrate game design elements into our developed
application. We use modularization principles to identify game design element combinations regarding
CET. Modularization offers the possibility of mass customized and individual offerings and it allows an
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individual configuration of possible services such as adapting game design elements to motivational
structures of users. Modularity is based on the principles of cohesion and loose coupling (Janson et al.
2017a). A high cohesion for instance, is necessary for well-specified modules that can easily be reused and
combined with other modules. As the motivational effects of games are always connected to psychological
needs of individuals, we used the CET in combination with the process levels of our mobile learning
application. By using modularization, we were able to create game design element combinations for each
process level. The created game design element combinations can easily be transferred to other process
steps because game design elements fulfil the principles of loose coupling; they can be replaced by other
elements that have the same motivating effect. Furthermore, due to the characteristics of modularization,
such as loose coupling and cohesion and besides focusing on mobile applications, our approach can be
transferred to other fields of applications.

Identification of Game Design Element Combinations

According to the design science approach (Peffers et al. 2007), we will describe the way we are going to
design our game design element combinations for our mobile learning application in the following. Our
artifact is a methodological framework for the combination of game design elements and with considering
motivation theory and modularization. Hence, our modularization approach includes CET and the learning
process steps of our application (Janson et al. 2017b; S6llner et al. 2017). Our mobile learning application
was constructed for vocational students of the automotive area. The construction of the basic mobile
learning application as well as an evaluation are presented in Ernst et al. (2016).
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Figure 2. Process Steps of the Mobile Learning Application

The different process steps of our mobile learning application can be seen in Figure 2. While the upper part
represents module 1, which is considered with acquiring declarative knowledge, the lower part represents
module 2, which is considered with acquiring procedural and skill-based knowledge. When starting the
mobile learning application, a user can choose between different tasks of learning modules (subtasks).
Following Gupta and Bostrom (2013) the application offers two types of tasks, each connected to diverse
types of knowledge: the mobile learning application facilitates declarative knowledge by compromising
fundamentals but it also facilitates procedural and skill-based knowledge by displaying damage
descriptions and asking the user to develop a strategy to detect the cause of damage. While working on a
task, a user can see a short task description as well as his progress. Referring 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 are presented in the mobile learning application. Then, a review and reflection of
the results is presented. For improving the individual user’s competence, we included knowledge tests for
learning modules within our mobile learning application. While knowledge tests are used for training a
user’s procedural knowledge, searching for the right QR codes focuses on training their skill-based
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knowledge. After finishing a task or knowledge test, the user can see which tasks he has already completed
and which ones are still to be answered. To improve individual competencies of users, all tasks and
knowledge tests can be repeated. Furthermore, possible tasks are visualized which might help to complete
individual competencies. In the last step, the user can select the next subtask he or she likes to work on. The
general development of the mobile learning application with all different process steps has already been
evaluated (Ernst et al. 2016). The goal of our research study is to select and combine game design elements
under consideration of contextual aspects by considering a modularization approach. Referring to
modularization, the different process steps can be seen as modules. Independent from using QR codes in
the application, each process step can be used in any learning management system or application. More
precisely, nearly every learning management system uses knowledge tests as well as studying material
(Faghihi et al. 2014; Filsecker and Hickey 2014; Perry 2015). By using modularization, we intend to decide
which game design element combination should be used in which process step to address the users’ feeling

of autonomy and competence.

In a two-staged process, two independent researchers familiar with our mobile learning application and
gamification coded the game design elements following CET (1= use of an element within, 0= element
should not be used). Before the coding procedure, both coders received detailed definitions of the game
design element in which their meaning as well as characteristics were presented. Furthermore, to
understand CET, they received several documents with explanations about the theory as well as research
papers. Finally, both coders received information about the mobile learning applications and the functions.
Before starting with the coding procedure both coders had the opportunity to ask questions about CET or
different game design elements. We provided documents with information about the coding procedure. The
first coder coded the game design elements for autonomy and competence. In a subsequent step, the second
coder checked the results and edited the document. By computing the Pearson correlation between the two
coders, a statistically significant inter-rater reliability of 0.888 (p <.001) for autonomy and 0.838 (p < .001)
for competence was obtained, which is, in accordance with Tinsley and Weiss (1975), within the suggested
range of .80 to .90. In a subsequent discussion, the two coders resolved any differences on their own until
both agreed on a game design element selection that was finally used for the following results. The first
coding result is the game design element combination under consideration for autonomy. Individuals have
the feeling of autonomy, when they fulfill a task out of interest or because of personal values; it refers to the
sense of will of an individual when performing a task. Hence, the coders had to decide in which of the
process steps the individuals’ autonomy could be addressed. If they decided that one of the process steps is
usable for addressing their autonomy. Based on the description and characteristics of the different game
design elements, the coders now had to decide which element could fit to the particular process steps. The
coders proceeded in the same way during the coding procedure for competence. First, we will describe the
coding results of the category of autonomy which can be seen in Table 1.

Table 1. Modularization of Game Design Elements for Autonomy
Gamification
Elements -
]
2
) ” 13}
5 | B . s 18|,
2| 8 < = | e |.8 S g
i 2 | % g S | & |2 | B¢
S = > =t © g = 24 ¥
< a8 | »n 0 - — Q 3] aq .=
9] < a8 ) = "
=T = T T I~ T - - - = 5 = =
D < g R = < 2 t = = ¥9g < =
Process Step S =) 3 s 3 5 = 5, S 2.9 S
o} 4
= |0 | B la|l@mlala B | |0 ]lads | &
Choice of Task/Subtask 0 1 0 0 0 0 0] 1 0] 0 1 1 0]
Working on Task 0 1 0 0 0 0 o] 1 0 1 1 o]
Review/Reflection of Results | 1 o] 0 o] 0 o] 1 1 (0] o] 1 1 0
Competence Improvement 1 1 0o 1 1 1 1 1 o 1 1 1 1
Next Task/Subtask 0 1 0 o] 0 o] 0 1 (0] o] 1 o] 0

According to the results, feedback can be used in the process step of review and reflection of the results as
well as for the competence improvement. Different goals for each learning module can be included in almost
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every process step. To address the users’ feeling of autonomy, and hence, to allow flexibility, a user should

be able to select between different goals whenever he chooses a task to support individual learning.

According to time pressure, it cannot be used in one of the process steps. This seems to be logical, since

time pressure does not allow for a flexible learning, which is however necessary for addressing autonomy.

The mechanics point system, badges, and the leaderboard can be used only for the step of individual

competence improvement. Additionally, to provide feedback and to address user’s autonomy, levels can be
integrated into the step of review and reflection of results as well as for the competence improvement.

Overall, a virtual character can be used for the representation of a user. Avatars can be individually designed
by a user, which by the way also addresses his feeling of autonomy (Seo et al. 2017). Referring to our coders’
discussion, autonomy can be integrated during the step of working on a task and competence improvement.
More precisely, a user can work within a group by integrating collaboration. He is then able to ask for help,
offer help to others, or lead others to find answers. Competition can be integrated during the competence
improvement, by allowing the learner to compare his or her results with the results of others. For addressing
autonomy by using progressive disclosure, every process step should refer to the individual skill of a user.
Additionally, besides the step of the next task and subtask, the meaningfulness of each step should be
explained to the user. Referring to autonomy, a bonus for scanning all codes correctly can be integrated as
an additional reward during the competence improvement. Referring to competence, individuals want to
take part in challenges to feel more competent and efficient (Ryan and Deci 2000). Hence, a strong
competence points out that individuals want to compare their results in learning with those of others
because they think that they are superior. The results of the coding for mechanics within the area of

competence can be seen in Table 2.

Table 2. Modularization of Game Design Elements for Competence
Gamification- §
Elements L ) Q
5 | g s s | § | g
2 |2 8 E=0 =T NI -
< = o=
e ° |z 2 S |5 |5 |25
= (=% 2 0 ] = ) o 9 .5
= 2 = Y ) — o = =% = J| ‘& 2
SlE |8 | [RIBTILI|E IS |8 |2d =3 |2
Process Step SIS |E |3 |5 |s |z |2 |3 |8 88 |8
= |0 B & a5 [a 85 |0 |o |jlags |m@
Choice of Task/Subtask 0 1 0 0] 0] o |o 1 0 1 1 1 0
Working on Task o |o |1 o |o |o |o |o |1 1 1 1 0
Review/Reflection of Results |1 o |o 0] 0] 0 1 1 1 1 0 1 0
Competence Improvement 1 1 1 1 1 1 o |1 o |1 o |1 1
Next Task/Subtask 0 1 0 0] 0] o |o 1 0 1 o |o 0

Competitive adapted feedback can be given to learners in the process steps of review and reflection of the
results as well as during the competence improvement. When choosing a task, a user can select between
general goals and competence-related goals. In the step of the competence improvement, a user is able to
see which of the competitive goals he has already fulfilled. Unlike the coding results for autonomy, time
pressure seems to be very useful for challenging users and for addressing their feeling of competence. Time
pressure can be used while working on a task and within the competence improvement. Besides the level,
all other mechanics have the same coding results. Therefore, a level for addressing the competence of users
should merely be integrated into the process step of review and reflection of the results. Referring to the
interaction elements, our coder’s competition is necessary for each of the process steps. Additionally, group
results can be compared by integrating and combining collaboration and competence. Therefore, users can
work on a task within a group that has the intention of getting better results than other groups. Allowance
for the comparison of the group’s own results with others can be integrated in the step of the review and
reflection of results. Referring to system design elements, progressive disclosure for addressing competence
is only useful before and during task performance. Again, the meaning related to the competence is
important in every process step besides the next step and subtask. A bonus which addresses the competence
of a user seems to be useful only in the process step of the competence improvement. Unlike a bonus for
addressing autonomy, competence-related bonuses should be given for successfully finishing challenges
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(Burke and Hiltbrand 2011). Overall, for addressing competence, competition and time pressure seem to
be most important. Specific competitive goals or earing points for performing better than others should be
integrated in our mobile learning application. Figure 4 represents the results of our coding procedure.
Generally, we can build game design element combinations for each process level under the consideration
of CET. Intrinsic motivation is encouraged by an individual’s sense of autonomy and competence in equal
measures (Ryan and Deci 2000). By combining the coding results of autonomy and competence, we could
identify game design combinations for each of the process steps. The combinations can be seen in Figure 3.
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( N
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J
[ Mechanics ] [ System Design Elements ] [ Interaction Elements ] [ Additional Elements ]
Figure 3. Game Design Element Combinations

Overall, mechanics such as points or badges are basically integrated in the process step of competence
improvement. The step of competence improvement is the most extensive one and it is based on the
learning material users study while working on a task and the review and reflection on results. By
integrating knowledge tests users can examine whether they understood the previous learning contents or
not. A knowledge test consists of several different tasks. Points, for example, have to be collected because
they are part of an overall point score (Attali and Areli-Attali 2015). A leaderboard can be used in
combination with points (Hanus and Fox 2015). For addressing autonomy and competence, we will adapt
the given feedback, points, badges, and goals. Integrating interaction elements such as competition or
collaboration only seems to be useful when users are working on a task. During the process of scanning QR-
Codes all users are in front of a car and can talk to each other. Hence, they have the possibility of working
together (Jurado et al. 2014). Competition on the other hand can be integrated by using a leaderboard
(Thiebes et al. 2014). Besides the step of ‘next task’, our results indicate that meaning is important for every
process step, no matter if it is for addressing competence or autonomy. Hence, we will include an
explanation about the meaningfulness of our mobile learning application in each process step (Janson and
Thiel de Gafenco 2015; Palomo-Duarte et al. 2014). Finally, a bonus can only be integrated in the step of
competence improvement. Since a bonus is an additional reward, the presence of other rewards is necessary
(Thiebes et al. 2014). According to our results, bonuses can be given for rewarding both autonomy and
competence-related behavior. For example, the bundle for the process step choice task will consist of goals,
avirtual character, meaning and progressive disclosure. We will use progressive disclosure when presenting
tasks of various difficulty stages. Recommendations on the task selection will be given. After a user has
selected a task, different goals will be presented. We will integrate goals that address competence as well as
autonomy. Furthermore, for allowing a higher flexibility, users can choose between different goals they like
to achieve by working on the presented task. A virtual character can be designed by each user, to give them
the feeling of autonomy. It is the virtual representation of his own seen whenever a user interacts with other
users in a leaderboard or a group task.
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Experimental Evaluation

Regarding the design science approach, our next step is the demonstration and evaluation of the identified
game design element combinations (Peffers et al. 2007). We want to evaluate our gamified version of the
mobile learning application with vocational students of the automotive area as well as an adapted version
with learners in the processing industry. The learners we are going to involve are between 15 and 22 years
old and they are in the beginning of their training. Hence, they mainly possess basic knowledge and the
application will be useful in term of increasing their knowledge. For evaluating our developed game design
element combinations, we will conduct a between-subjects design experiment. The control group will work
with a non-gamified version of the mobile application. In addition to that, we will have two treatment
groups. The first treatment group will use a mobile learning application with our identified game design
element combinations. The second treatment group will also receive a gamified version but in this version
the game design elements are being picked and added to different process steps by an experienced IS
designer. Each student will be randomly assigned to one of the three groups. In a first step, they will use the
mobile learning application during their lectures. Afterwards, we are going to give a survey to each of the
students. We will use a t-Test to evaluate whether there is a significant improvement in user engagement,
in the motivation to use the mobile learning application, and in learning outcomes. Following Gupta and
Bostrom (2013), we will measure cognitive knowledge acquisition as well as meta-cognitive and affective
learning outcomes to gain insights regarding the learning outcomes of students (Janson et al. 2014b).
Students’ cognitive knowledge will be assessed by the results of various tasks given to them plus their
knowledge test results., Finally, to measure affective learning outcomes, we will evaluate the student’s level
of satisfaction (Chin et al. 1997). For measuring effects on motivation, we will use scales of CET to identify
how users are getting motivated (Chen et al. 2014; Deci et al. 1994; McAuley et al. 1989). Additionally, we
will use scales to measure the intensity of intrinsic and extrinsic motivation as well as scales for engagement
and motivation in use (Pintrich 1991; Ryan and Deci 2000; Vos et al. 2011).

Limitations, Next Steps and Expected Contributions

The goal of our research study was to introduce a new possibility of selecting and combining game design
elements. By using CET in combination with a modularization approach, we describe one possibility for
systematically identifying and combining game design element combinations. This short paper is not
without limitations. However, our limitations provide many avenues for future research. Our study focuses
on vocational students in China in two domains. Due to cultural differences, the results may vary in contrast
to other samples from the US or Europe (Janson et al. 2016). Hence, future research studies should be
conducted with other subject groups such as university students. Our modularization approach could then
be used to gamify other learning management systems as well. Referring to this, we focused on identifying
game design element combinations only for a mobile learning application. Hence, additional analyses are
necessary to find out whether our approach is transferable to other learning management or IS. This
research has several theoretical as well as practical contributions. We will enrich gamification theory by
developing an approach for the systematic combination and integration of game design element
combinations. Such a systematic approach can be useful to address situational as well as contextual aspects
during the development process of a gamified application. Additionally, and according to CET, we provide
implications about how to address an individual’s autonomy as well as competence by game design element
combinations. As a practical contribution, we provide guidance to lecturers and IS designers on how to
select and combine game design elements under the consideration of motivational aspects of users.
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