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Abstract

Motivational design plays a central role in the effectiveness of learning
games, yet different motivational approaches may influence player experience
in distinct ways. This work investigates how three motivational framings affect
perceived motivation and fun in a learning game while keeping game mechan-
ics constant. The evaluated versions include a simple gamification approach,
an epic narrative scenario, and an authoritative figure-based approach.

A user study with ten participants was conducted using questionnaire-
based evaluations on a four-point Likert scale. Perceived motivation and fun
were analyzed separately using statistical methods. Two-sided exact binomial
tests were applied to assess whether the observed ratings differed significantly
from random outcomes. Additionally, pairwise comparisons between the game
versions were performed using Wilcoxon signed-rank tests with Bonferroni
correction.

The results indicate that all three versions elicited significant levels of per-
ceived motivation, while perceived fun was significant only for the authorita-
tive figure and epic narrative versions. However, no statistically significant dif-
ferences between the versions were found in the pairwise comparisons. These
findings suggest that motivational framing can positively influence short-term
engagement in learning games, while clear comparative advantages between
different approaches remain difficult to establish, particularly in small sam-
ples.

1 Introduction

Learning games aim to bridge the gap between the often demanding or monotonous
process of learning a new topic and the engaging experience of playing a game. Tra-
ditional learning processes frequently rely on abstract representations, repetition,
and delayed feedback, which can make it difficult for learners to stay engaged over
longer periods of time. Games, in contrast, are designed to capture attention, pro-
vide immediate feedback, and create a sense of progression. Learning games attempt
to combine these two domains by embedding educational content into interactive and
engaging game structures.

Designing effective learning games therefore requires careful consideration of mul-
tiple factors. Learning objectives must be clearly defined, while gameplay mechanics
need to be engaging without distracting from the educational purpose. In partic-
ular, a well-balanced integration of learning objectives and gameplay mechanics is
essential to ensure that neither the educational purpose nor the gaming experience
dominates the other. If the learning component is too prominent, the game risks be-
coming tedious; if the gameplay overshadows the learning content, the educational
value may be diminished.

Effective learning games motivate players to actively engage with the learning
content. Motivation is a key factor that determines whether players are willing
to invest time and effort into a learning game. If a game fails to maintain this
motivation, players are likely to stop playing and, as a consequence, stop learning.
Preventing this disengagement is therefore a central design goal of learning games.



One of the primary tools available to designers to address this challenge is the use
of motivators that encourage continued interaction and sustained engagement.

Motivation is a complex psychological concept that describes the internal pro-
cesses which drive individuals to initiate, sustain, or discontinue certain actions. It
influences not only whether a person engages in an activity, but also how much effort
is invested and how long this engagement is maintained. Motivation is not a static
trait but can change depending on context, task design, and individual perception.
In learning environments, motivation is closely linked to factors such as feedback,
challenge, perceived competence, and emotional involvement.

The choice of an appropriate motivator plays a key role in achieving this goal.
Motivators can take many forms, ranging from simple reward systems to narrative
contexts or social and emotional pressures. These different approaches can influence
player experience in distinct ways, potentially affecting not only enjoyment but also
learning behavior and persistence.

In the context of learning games, motivation plays a particularly important role,
as it directly affects a player’s willingness to interact with the game and engage
with the embedded learning content. A well-designed motivator can transform a
learning task from a perceived obligation into a meaningful and engaging activity.
Understanding how different motivators operate is therefore essential for designing
learning games that encourage continuous participation and meaningful learning
experiences.

To examine which motivators are most effective in motivating players, a learning
game was developed that can be played in three different modes. All three modes
share the same core game mechanics, ensuring comparability between the modes.
They differ only in the type of motivator they employ. The first mode uses simple
gamification elements in the form of a three-stage reward system. The second mode
is based on an epic narrative scenario designed to create emotional involvement.
The third mode relies on an authoritative figure that exerts pressure on the player
in order to influence motivation and engagement.

By comparing these three modes, this work aims to explore how different moti-
vational approaches are perceived by players under otherwise identical conditions.
The findings are intended to contribute to a better understanding of how motivators
function in learning games and how they can be used in educational game design.

This paper addresses the following two research questions: Is one of the
three motivational approaches, namely simple gamification, a narrative-
driven antagonist, and an authoritative figure, more effective than the
others, and how do these different motivators influence player motiva-
tion and perceived fun in a learning game when the underlying game
mechanics and learning content remain unchanged?

2 Related Works

Gamification and motivation in educational game contexts have been the subject
of research. Many studies focus on examining the effectiveness of gamification
approaches and on identifying how motivation and engagement can be enhanced



through the selection of appropriate game elements. In particular, prior work dis-
cusses both the potential benefits and the limitations of commonly used gamification
strategies. This chapter provides an overview of relevant existing research and sit-
uates the present work within this body of literature.

Ahmad et al. (2020) demonstrate that gamification in higher education can
enhance student motivation and improve learning outcomes. In an empirical study
conducted within a gamified computer science course, they show that especially in
demanding subjects, gamified elements help make complex content more accessible.
Their findings suggest that well-designed gamification can positively shape both
engagement and academic performance [I].

Bernik (2021) developed a conceptual model called eRIOOS that outlines key
elements for designing gamified e-learning platforms in higher education. In the
paper, several Moodle courses were implemented to demonstrate the applicability
of the model, showing that eRIOOS provides a structured framework for creating
gamified courses, although no systematic performance comparison with traditional
e-course designs is conducted [7].

Almutairi (2024) argues that the selection of gamification elements should be
grounded in educational and psychological theories and that their effectiveness de-
pends on learner characteristics and context. The review identifies points, badges,
and leaderboards as the most common elements and shows that narrative and
challenge-based designs enhance immersion and engagement [2].

Wang et al. (2024) conducted a study on how gamification and data visualization
in a higher education statistics course influence student performance. They found
that students exposed to the gamified intervention scored higher in surveys and
achieved better grades than those in the control group [30].

Xiao and Hew (2023) show that redeemable tangible rewards lead to higher
intrinsic motivation, behavioural engagement, cognitive engagement, and learning
performance than purely intangible rewards. The study was conducted in a fully
online flipped classroom. While all students received traditional gamification ele-
ments such as points and badges, only the experimental group could exchange these
for useful supplementary learning materials, which significantly enhanced learning
outcomes [31].

Mohammed and Ozdamli (2021) show that gamification apps in education gen-
erally have positive motivational effects by increasing learners’ engagement and par-
ticipation. Across the reviewed studies, elements such as points, badges, levels,
feedback, and leaderboards are most frequently used and perceived as motivating.
The authors conclude that, despite these benefits, further research is needed to
better understand the psychological mechanisms behind these effects [21].

Pakinee and Puritat (2021) present a gamified e-learning design for an under-
graduate ERP course that adapts game elements to learners’ Big Five personality
traits in order to enhance engagement. Through knowledge tests, activity track-
ing, and qualitative feedback, they show that personality-based gamification does
not significantly improve learning outcomes, but does contribute to higher student
engagement [24].

Fryer and Li (2024) review 32 studies on the use of badges in educational con-
texts. They find that badges can increase learner motivation and support learning



outcomes, but argue that their mere presence is not sufficient. Instead, badges need
to be designed from a functional perspective and meaningfully embedded in the
learning process to realize their full potential [20].

Hanus and Fox (2015) compared a gamified course with a non-gamified course
to examine differences in learning outcomes and student motivation. They found
that students in the gamified course, which used elements such as leaderboards and
badges, performed worse on the final exam and reported lower motivation than those
in the non-gamified course. Their findings illustrate that gamification is not inher-
ently beneficial and must be carefully and strategically designed to avoid negative
effects [13].

Suharno et al. (2023) examine the role of teaching presence in a long-term online
gamified EFL course. In their study, both groups learned in a gamified environment,
but only one group received continuous instructional guidance and interaction. The
results show that teaching presence significantly supports student motivation and
leads to better learning outcomes over time [29].

Bechkoff (2019) examines a “Choose-Your-Own-Adventure” gamified platform
in marketing education, where students navigate non-linear learning paths through
decision-making. The study shows that students complete modules faster and
achieve higher scores than in non-gamified formats, while reporting increased en-
gagement. The results suggest that narrative, choice-driven gamification can effec-
tively enhance both learning outcomes and student involvement [6].

Dominguez et al. (2013) designed a gamification plugin for an e-learning plat-
form and evaluated it with university students. While students using the gamified
system achieved better results in practical assignments and higher overall scores,
they performed worse in written exams and participated less in voluntary activities.
The results suggest that gamification can shift learning behavior towards task com-
pletion and rewards, and therefore does not necessarily lead to deeper learning or
sustained motivation [10].

Johnson et al. (2016) examine the effects of gamification in the context of health
care. Their findings show that Fitbit leaderboards slightly increase physical activity
overall, but with strongly divergent effects. While previously sedentary users sig-
nificantly increase their step counts, highly active users reduce their activity after
joining leaderboards, suggesting that competitive gamification does not benefit all
user groups equally [16].

Rahiman et al. (2023) examine the effects of gamification on productivity in
a workplace field experiment. Using objective performance data, they show that
gamification can increase productivity, but that its effects are heterogeneous and
depend on individual user characteristics [26].

Jiménez-Valverde et al. (2025) examine a narrative-driven gamified learning en-
vironment in a science education course for preservice teachers. Their results show
that embedding learning activities in a coherent narrative enhances learners’ moti-
vation and sense of presence, indicating that story-based gamification can support
deeper engagement beyond reward-based approaches [15].

Baylor and Kim (2009) examine how virtual agents influence learner motivation
in a web-based instructional environment. Their study shows that visually present
and human-like pedagogical agents increase motivation and engagement by enhanc-



ing social presence, even in non-game learning systems, highlighting the motivational
potential of authoritative gures independent of traditional gami cation elements
[5].

Lampropoulos and Sidiropoulos (2024) present a longitudinal study comparing
traditional, online, and gami ed university courses between 2020 and 2023. Their
results show that students in the gami ed course achieved higher academic perfor-
mance, higher pass rates, and higher average grades than those in the non-gami ed
formats. The ndings suggest that well-designed gami cation can sustainably en-
hance both student engagement and learning outcomés![19].

Barata et al. (2013) investigate the e ects of gami cation in an engineering
master's course by integrating points, levels, badges, challenges, and leaderboards
into the learning environment. The study shows a substantial increase in student
engagement, participation, and course activity, as well as improved attendance. At
the same time, some students reported increased pressure and competition, indicat-
ing that while gami cation can strongly enhance engagement, it may also introduce
negative motivational side e ects if not carefully designed [4].

Kyewski and Kramer (2018) examine the e ects of achievement badges in an on-
line learning course using a eld experiment. Their results show that badges did not
signi cantly improve participation or learning performance and were associated with
a decline in intrinsic motivation over time. The ndings suggest that badge-based
gami cation alone may be insu cient or even demotivating if it is not meaningfully
integrated into the learning process [18].

Attali and Arieli-Attali (2015) investigate the e ects of point-based gami ca-
tion in computerized educational assessments. Their experiment shows that adding
points increases student engagement and makes tests more enjoyable, but does not
lead to signi cant improvements in test performance or accuracy. The ndings sug-
gest that point-based gami cation can enhance patrticipation and motivation without
necessarily improving learning outcomesI[3].

Ilanez et al. (2014) examine the use of gami ed learning activities in a university-
level computer science course. Their results show that students in the gamied
condition demonstrated higher engagement and slightly improved learning outcomes
compared to a non-gamied control group. The study suggests that integrating
game elements such as points and leaderboards can positively in uence student
involvement, though the gains in performance are moderate [14].

Burr et al. (2022) present a gami ed breathing training application that uses
visual feedback to increase runners' awareness of their breathing during treadmill
running. In an exploratory study with 11 participants, they show that gamied
and biofeedback-based visualizations signi cantly improve conscious breath control
and are perceived as e ective in supporting breathing alignment. Their ndings
highlight the potential of gami cation as a persuasive design approach for fostering
awareness and behavioral change in physically demanding contexts [8].

Ganesh et al. (2022) present a gami ed persuasive approach aimed at improving
users' smartphone security and privacy behavior, addressing the lack of awareness
and motivation among smartphone users. In a mixed-methods study, their 2D game
was compared to conventional security education material and was perceived as more
engaging, memorable, and supportive of re ection on security-related decisions. The



results indicate that persuasive games can e ectively foster knowledge retention and
behavior change in the context of mobile security [12].

Orji et al. (2022) investigate the e ectiveness of multiple persuasive strategies
implemented in a gami ed system for COVID-19 awareness and prevention among
an African audience. An in-the-wild study with 51 participants shows that the
persuasive game was generally perceived as e ective in motivating behavior change,
while also revealing that the e ectiveness of specic strategies varied depending
on users' personality traits. In particular, Agreeableness and Conscientiousness
emerged as key predictors of how persuasive strategies were perceived, highlighting
the importance of personalized persuasive game design [22].

3 Foundations

The project developed within this bachelor's thesis, as well as the empirical study,
were not created arbitrarily. Instead, their design is grounded in a range of estab-
lished concepts and theoretical considerations. This chapter therefore provides an
overview of the theoretical foundations and conceptual frameworks that are neces-
sary to understand the design decisions and methodological choices underlying this
work.

3.1 What Is a Game and What Is Gami cation?

At rst sight, de ning what a game is may appear trivial. Most people have played
games at some point in their lives and therefore possess an intuitive understanding
of the concept. In a scienti ¢ context, however, it is important to clarify such
foundational terms in order to establish a shared and precise understanding.

Following the de nition by Salen and Zimmerman (2004), as cited in Kapp
(2012), a game can be de ned as \a system in which players engage in an arti -
cial conict, de ned by rules, that results in a quanti able outcome" [17, 28].

While this de nition captures the core structural elements of games, it remains
relatively abstract and condensed. Kapp therefore provides a more detailed formula-
tion of this concept: "A player gets caught up in playing a game because the instant
feedback and constant interaction are related to the challenge of the game, which
is de ned by the rules, which all work within the system to provoke an emotional
reaction and, nally, result in a quanti able outcome within an abstract version of
a larger system." [17].

Gami cation is \the use of game design elements in non-game contexts" [9].
Often, elements originally known from games are applied to make tasks that are
repetitive, monotonous, or typically perceived as dry more engaging and enjoy-
able. For example, learning a new language is often experienced as a repetitive
and demanding task. To help learners stay focused and to encourage consistent
engagement, e-learning platforms such as Duolingo employ game design elements
including league systems, levels, progress bars, and streaks in order to increase user
motivation and engagement. Kapp provides a more detailed conceptualization of
gami cation by outlining a set of de ning elements that gami ed applications must



incorporate. According to him, gami cation relies on the use of game-based me-
chanics, meaning that gami ed activities draw on core characteristics of games and
employ elements such as levels, badges, point systems, scores, and time constraints,
often combined with a game-like aesthetic. In addition, Kapp introduces the no-
tion of game thinking, which refers to the transformation of everyday tasks into
activities that incorporate elements of competition, cooperation, exploration, and
storytelling. The overarching goal of gami cation is to increase engagement and
motivation among users, such as learners or consumers, in order to support learning
processes or problem-solving activities. He also clearly delineates what does not
constitute gami cation. According to him, gami cation is not merely the use of
badges and points, but instead involves more complex concepts such as storytelling,
engagement, and characters. Furthermore, gami cation is not an universally appli-
cable solution for every type of task, nor does it trivialize or reduce the learning e ort
required from the player. The amount of learning content remains the same as in
non-gami ed applications; it is simply presented in a more engaging and appealing
manner [17]

3.2 What is Motivation?

Motivation is a term that is frequently used in everyday contexts, yet it represents a
complex psychological construct. In order to understand what motivation is, how it
emerges, and, in particular, how it can be sustained over time, the following section
draws on Self-Determination Theory (SDT) as a theoretical framework to address
these questions.

Ryan and Deci (2000) argue that the quality and degree of motivation are closely
linked to the extent to which basic psychological needs are satis ed. According to
Self-Determination Theory, these needs are competence, relatedness, and autonomy.
Competence refers to the experience of e ectiveness and con dence when engaging
in a task. Relatedness describes the feeling of being socially connected and valued
within a group or social context. Autonomy denotes the sense of volition and per-
ceived freedom in how an activity is approached and carried out. Motivation can be
either intrinsic or extrinsic. Extrinsic motivation refers to engaging in an activity in
order to achieve an outcome that is separable from the activity itself, such as receiv-
ing a reward or avoiding negative consequences. In contrast, intrinsic motivation
describes performing an activity for its inherent enjoyment or interest. EXxtrinsic
motivation has di erent forms and is not a uniform state, but rather varies in the
degree of internalization. The least autonomous and therefore least self-determined
form is external regulation. At this stage, individuals engage in an activity solely
to obtain a reward or to avoid punishment. A more autonomous form is introjected
regulation, in which external demands are partially internalized, but behavior is
still driven by internal pressure, such as the desire to avoid guilt or to maintain
self-worth. The next, more self-determined form is identi ed regulation. Here, in-
dividuals consciously recognize the personal importance or value of an activity and
engage in it because they consider it meaningful. The most autonomous form of
extrinsic motivation is integrated regulation, in which the identi ed values are fully
assimilated into the self and aligned with one's broader goals and beliefs. Although



integrated regulation closely resembles intrinsic motivation in terms of autonomy, it
remains extrinsic because the activity is still performed for outcomes separable from
the activity itself i [27]. A visualization can also be seen in gure 1.

Figure 1: Visualization of the Self-Determination Continuum. Source: Ryan and
Deci (2000).

Understanding motivation through the lens of Self-Determination Theory is par-
ticularly relevant for this project, as the developed game versions aim to in uence
player engagement and learning behavior through di erent motivational strategies.
SDT provides a structured framework for analyzing not only whether a system mo-
tivates users, but also the quality of that motivation. By distinguishing between
controlled and self-determined forms of motivation, the theory allows for a more nu-
anced examination of how di erent design choices may support or hinder autonomy,
competence, and relatedness. This makes SDT a suitable theoretical foundation for
comparing the motivational e ects of the di erent game versions implemented in
this work.

3.3 Computers as Persuasive Systems

Digital technologies such as smartphones, laptops, and tablets have become deeply
embedded in everyday life. In educational contexts, persuasive technologies are often
used with positive intent | for example, to support habit formation, enhance mo-
tivation, or foster long-term engagement in learning games. Features like progress
tracking, adaptive feedback, or rewarding systems are designed to guide user be-
havior and improve learning outcomes. To understand persuasive technology, it
is essential to rst understand what persuasion itself means. Fogg (2002) de nes
persuasion as \an attempt to change attitudes or behaviors or both (without using
coercion or deception).” He emphasizes the crucial distinction between persuasion,
coercion, and deception. Coercion involves force { if a user has no alternative but
to act in a certain way, the behavior cannot be considered the result of persuasion.
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Similarly, deception entails the use of false or misleading information. If a user
acts based on incorrect assumptions caused by misinformation, the in uence is not
persuasive. A key component of persuasion is intentionality. For technology to be
considered persuasive, the in uence it exerts on user behavior must be deliberately
designed. If a product causes behavioral changes that were not foreseen or intended
by its creators { such as a person discontinuing their evening walks due to a new TV
series this is considered a side e ect, not an instance of persuasive design. Moreover,
Fogg argues that persuasive intent must be endogenous, meaning it originates from
within the system or its creators rather than from external or coincidental factors
[11].

Although social media often comes to mind when discussing persuasive design,
many of its mechanisms diverge from Fogg's (2002) de nition, as they tend to be
manipulative rather than transparently persuasive. While Fogg de nes persuasion
as intentional and free of coercion or deception, commercial platforms frequently
employ persuasive patterns in ethically questionable ways. Rafael et al. (2025) de-
scribe how social media interfaces use \addictive design techniques" to manipulate
user attention and behavior, often without the user's awareness. Features like in-
nite scroll, noti cations, and variable rewards are part of a deliberate strategy to
maximize screen time and user engagement [25].

In contrast, persuasive design in educational contexts aims to promote bene -
cial behaviors through transparent, goal-aligned interaction | a distinction that
highlights the importance of intent and ethical framing.

3.4 Reward-based Gami cation and Meaningful Gami ca-
tion

Gami cation is often applied in a super cial or ine ective way. Simply adding
badges, levels, and points does not result in a well-designed gami ed experience.
Nicholson (2015) criticizes this trend and calls for the use of more meaningful game
design elements. He acknowledges that reward-based gami cation can be e ective
for short-term goals. However, he observes that many systems aiming for long-term
behavioral change still rely on these short-term reward structures|an approach that

is unlikely to succeed. According to Nicholson, a well-designed gami cation system
should gradually \peel o " its game-like layers, allowing users to move closer to the
real-world context. The ultimate goal is not to keep learners or users engaged in the
gami ed system inde nitely, but to transition them step by step toward intrinsic
motivation and authentic engagement with the underlying task.

Nicholson emphasizes that rewards can undermine intrinsic motivation, espe-
cially when users already have personal reasons for engaging with a task. If the
rewards are removed after a certain period, users may be less likely to continue the
activity than before the gami ed system was introduced. This is particularly prob-
lematic in educational or behavioral contexts where the aim is long-term engagement
or transformation.

To address this issue, Nicholson proposes the RECIPE framework for meaningful
gami cation, which consists of six core elements: Re ection, Exposition, Choice,
Information, Play, and Engagement. These elements are meant to guide designers
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in creating systems that foster intrinsic motivation by connecting the user to the
activity in a personal and meaningful way. Instead of relying on external incentives,
meaningful gami cation encourages users to nd their own reasons for continued
engagement.

A key principle in this approach is user autonomy. Gami ed systems should o er
meaningful choices and allow users to interact with the content in di erent ways.
This exibility increases the likelihood that individuals will feel ownership over their
learning or behavior change process. In educational contexts, for example, this might
mean o ering multiple ways to demonstrate mastery or letting learners set their own
goals within the system.

Ultimately, meaningful gami cation shifts the focus from controlling user behav-
ior through external incentives to supporting personal growth and self-determined
engagement. When designed with care, such systems can serve as a bridge between
structured game-like experiences and the open, often messy realities of real-world
action without losing motivational momentum along the way [23].

4 Evaluating Motivation in Three Dierent Ap-
proaches

This section describes the learning game developed within the scope of this bachelor's
thesis and explains its role in addressing the underlying research question. The game
was implemented in three distinct versions that di er exclusively in the motivational
approach applied. While the overall scope and di culty of the learning content
remain consistent across all versions, the content is presented in slightly varied forms
to avoid repeated exposure to identical learning items. Apart from these variations in
content presentation, all other aspects, including core mechanics, feedback structure,
and progression logic, are kept identical in order to ensure a controlled and fair
comparison of motivational e ects.

4.1 Game Content and Game Mechanics

The game is implemented as a quiz focusing on chemistry-related questions. Chem-
istry was chosen as the learning domain, as it is often perceived by learners as
abstract, dicult, or unengaging. This makes it a suitable context for examining
the impact of di erent motivational approaches in a setting that does not inherently
evoke high interest or enjoyment. The concept of a quiz is known by most people so
this game mechanic is a suitable choice to guarantee that no complex explanation
is needed in the beginning but the player understands the task easily and can start
with the game as quickly as possible.

The quiz consists of ten questions, each o ering three possible answer options.
For every question, players have a maximum of fteen seconds to select an answer.
If no answer is selected within this time frame, the question is automatically counted
as answered. An example question is shown in Figure 2. The time constraint serves
not only to limit the overall duration of the game, but also to introduce cognitive
pressure, increase the relevance of motivational mechanisms, and ensure comparable
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pacing across participants.

Figure 2: A quiz question with three answer options. The time bar above the
answers indicates the remaining time.

All questions and in-game texts are presented in German, as all study partici-
pants are native German speakers. Using a foreign language could have in uenced
participants' perception of di culty or enjoyment and would therefore have intro-
duced an unintended confounding variable.

The game is divided into two consecutive phases: a learning phase and a check-
ing phase. During the learning phase, players are introduced to all questions and
their correct answers. Answers given in this phase are not evaluated, meaning that
incorrect responses have no negative consequences. The primary purpose of this
phase is to support an initial learning process and to familiarize players with the
content. After each question, the correct answer is highlighted regardless of the
player's choice. In both phases, the option selected by the player that is incorrect
is highlighted in red to indicate that the choice was wrong. The time constraint of
maximum fteen seconds for each question is applied only in the checking phase to
give learners the opportunity to focus on learning the questions and their answers
during the rst phase.

After completing the learning phase, the game automatically transitions into
the checking phase. In this phase, answers are evaluated and directly contribute to
the player's performance. To provide continuous feedback, a visual score element
displays how many questions have already been answered, how many were answered
correctly or incorrectly, and how many remain. The green and red score blocks,
indicating correct and incorrect answers respectively, are only shown during this
phase. This score element is illustrated in Figure 3.

Figure 3: Score visualization at question six, showing three correct and two incorrect
answers.

To win the game, the player must answer all questions correctly during the
checking phase. During a playthrough, restarting the game or replaying individual
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guestions is not possible. The game is intentionally designed to be challenging in
order to ensure that players must rely on the implemented motivational approaches
to persist. If the game were too easy, motivational di erences between versions
would likely remain negligible.

4.2 Overall Gameplay Flow and Design

The game begins with a menu screen that allows the player to select one of the three
available game versions. After selecting a version, the introduction phase starts.
This phase serves two purposes: introducing the speci ¢ motivational approach of
the selected version and explaining the general gameplay procedure.

Introductory information is presented as short text segments displayed in a style
resembling movie subtitles. Players advance through these segments by pressing the
Enter key. An example of such an introductory text segment is shown in Figure 4.

Figure 4. Introductory text segment explaining the gameplay mechanics and moti-
vational context.

Once the introduction is completed, the screen is blurred and a large Start button
appears. After pressing this button, the learning phase begins. All questions that
later appear in the checking phase are already presented during the learning phase
and in the same order. However, the positions of the answer options are randomized
in the checking phase to prevent players from memorizing answer positions instead
of learning the content.

To provide orientation during the learning phase, a simplied version of the
score visualization is displayed. This visualization consists of neutral gray blocks
indicating the number of questions already answered, without evaluating correctness.
The learning phase is clearly labeled as such to avoid confusion. This representation
is shown in Figure 5.

Figure 5: Neutral score visualization during the learning phase. Gray blocks indicate
answered questions.
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In both phases, the correct answer is brie y displayed after each question, re-
gardless of the answer selected by the player. The player loses the game if not
all questions are answered correctly. The exact winning condition is not explicitly
communicated beforehand and only becomes apparent through gameplay.

The game result is presented in a text block displayed in red or green text,
depending on whether the player has won or lost. In both cases, the player can
either replay the game or switch to a di erent game mode and thus change the
motivating element. This text can be seen in gure 6 in both outcomes.

Figure 6: Result screens for win and loss. The text color (red or green) indicates
the game outcome. Buttons below allow replaying the game or switching the game
mode.

4.3 Three Dierent Motivators

To address the research question, three di erent motivational approaches were imple-
mented, each representing a distinct motivational concept. The rst version applies
a simple form of gami cation, the second version is based on an epic cause, and the
third version relies on an authoritative gure. The three versions were designed to
examine whether di erent motivational approaches lead to di erences in perceived
motivation and enjoyment and, if so, which approach performs best.

Across all versions, the game interface is visually divided into two halves. The
right side of the screen is used to present the quiz questions, while the left side dis-
plays the version-speci ¢ motivational element. This layout remains constant in all
versions to ensure that only the motivational component di ers between conditions.

The rst version implements a purely reward-based gami cation system. Players
receive symbolic rewards in the form of badges for reaching prede ned performance
milestones. To remain within the chemistry context, these rewards are thematically
framed. After answering three questions correctly, players are awarded a PhD; after
Six correct answers, they receive the Davy Medal; and after answering all questions
correctly, they are awarded the Nobel Prize.

The reward-based design of the rst version follows a classic gami cation ap-
proach that relies on external incentives to encourage continued engagement. Progress
is made explicit through clearly de ned milestones, and rewards are granted imme-
diately after reaching them. This immediacy of feedback is intended to reinforce
correct behavior and provide short-term motivation to persist in the game.
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Figure 7: Reward-based gami cation in the rst version: after answering six ques-
tions correctly, the player is awarded the Davy Medal. A short congratulatory
message is displayed to acknowledge the achievement.

The badges are framed as extrinsic rewards and do not in uence the gameplay
mechanics or the di culty of the game. They neither provide advantages nor alter
the outcome of the game beyond their symbolic value. This design decision ensures
that the rewards function purely as motivational signals rather than as gameplay
modi ers.

From a motivational perspective, this version represents a baseline condition that
relies on well-established reward mechanisms commonly found in gami ed systems.
Such mechanisms are frequently used in educational and learning-related applica-
tions due to their simplicity and their ability to produce immediate engagement
e ects. At the same time, this approach is often criticized for primarily supporting
short-term motivation rather than sustained interest.

In the context of this study, the reward-based version serves as a reference point
against which the other motivational approaches can be compared. By keeping the
rewards symbolic and non-intrusive, the version allows an examination of whether
simple extrinsic incentives are su cient to enhance perceived motivation and en-
joyment, or whether more narrative-driven or socially framed approaches lead to
stronger e ects.

The second motivational approach places the player in the Terminator universe
and is inspired by the rst Terminator movie. The player assumes the role of the
character who is capable of defeating the Terminator. In analogy to the Im, the
Terminator is positioned in a hydraulic press that can ultimately destroy it. With
each correctly answered question, the press moves further downward. If the player
answers all questions correctly, the press crushes the Terminator and the player
wins the game. If not all questions are answered correctly, the player loses and the
Terminator survives.

The epic cause approach is designed to motivate players by embedding the learn-
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ing task within a narrative framework that frames success as meaningful beyond the
immediate game mechanics. Rather than rewarding players with symbolic achieve-
ments, this version ties progress directly to the perceived survival or destruction of
a clearly de ned antagonist. Correct answers are therefore not only indicators of
performance, but also contribute to advancing the narrative outcome.

The hydraulic press serves as a continuous visual representation of progress.
Unlike discrete rewards such as badges, the gradual movement of the press provides
ongoing feedback after each correctly answered question. This creates a persistent
sense of tension, as failure to answer all questions correctly directly prevents the
successful completion of the narrative goal. The win condition is therefore tightly
coupled to awless performance, reinforcing the high-stakes nature of the scenario.

From a motivational perspective, this version relies on the assumption that play-
ers may experience increased engagement when their actions are framed as con-
tributing to a larger, meaningful cause. The narrative context transforms the quiz
task into an intervention with clear consequences, potentially increasing emotional
involvement and persistence. At the same time, the underlying game mechanics re-
main unchanged compared to the other versions, ensuring that di erences in player
experience can be attributed primarily to the motivational framing.

Within the scope of this study, the epic cause version represents a narrative-
driven motivational approach that contrasts with the purely reward-based design of
the rst version. It allows an examination of whether embedding learning tasks in
a high-stakes narrative context leads to higher perceived motivation or enjoyment
than extrinsic rewards alone.

Figure 8: Epic cause scenario in the second version: after answering nine questions
correctly, the Terminator is already heavily compressed by the hydraulic press. An-
swering all questions correctly results in the destruction of the Terminator and a
win for the player.

In the third version of the game, motivation is induced through direct feedback
from an external digital authority gure. To remain within the chemistry context,
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