Chapter 1

Introduction to Serious Games in Health
Education

Afra Calik!

Abstract

This chapter provides a conceptual overview of serious games in health
education, highlighting their potential to enhance traditional training
through interactive and technology-supported methods. As healthcare
systems face increasing complexity, serious games emerge as promising tools
for delivering safe, scalable, and learner-centered education.

Key components, including gameplay, narrative, feedback, and collaboration,
are introduced as foundational elements that support both individual and
team-based learning. The chapter also addresses key challenges, including
technological limitations, cultural barriers, and the need for robust evaluation
methods.

Grounded in theories such as flow, constructivism, and social cognitive
learning, the chapter lays the theoretical groundwork for understanding how
serious games function as practical educational tools.

1.1 Historical and Conceptual Overview of Serious Games

The historical foundations of the serious games concept date back to
1938 with Dutch cultural historian Johan Huizinga’s work “Homo Ludens.”
Huizinga defined humans as inherently “playful” (homo ludens) beings and
considered play as a serious and indispensable aspect of social interaction,
cultural development, and the building blocks of society. According to
Huizinga, play is an activity based on rules, voluntary, and occurring within
a limited framework; however, within this structure, it contains deep social
and cultural meanings (Huizinga, 1938). The emergence of serious games
is a reinterpretation of this historical perspective in the digital age. Early
serious game designers began using these tools to simulate real-life scenarios
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and bridge learning objectives with players by discovering the potential of
interactive environments offered by video games.

This historical approach was reinterpreted with the digital age, giving
rise to the concept of “serious games.” The term Serious Game (SG) first
appeared in a book published by Clark Abt in 1970 (Abt, 1970). Serious
games can be viewed as games that target both real-world and non-real-
world scenarios, aim to improve player performance and cognitive abilities,
and contain goal-oriented tasks (Michael & Chen, 2006).

Serious games differ from pure entertainment games in that
they aim to train or encourage behavioral change. Serious games are
structured with additional motivation that includes at least one explicit
reality simulation and a serious purpose, unlike traditional games focused
solely on entertainment. Developers and researchers from various disciplines
define these games differently, according to the needs of their respective
fields.

¢ Key Definitions in the Literature
Zyda (2005) defines a serious game as:

“A mental contest, played with a computer in accordance with specific
rules, that uses entertainment to further government or corporate training,
education, health, public policy, and strategic communications goals.
Additionally, serious games have more than just story, art, and software”
(Zyda, 2005).

Navarro et al. (2010) describe serious games as:

“An emerging technology of increasing importance for expertise training,
taking advantage of 3D games and game engines to enhance users’ realistic
experience” (Navarro et al., 2010).

Graafland (2012) explains serious games from an educational
perspective:

“An interactive computer application that has a challenging goal, is fun
and engaging to play, incorporates some scoring mechanism, and supplies
the user with skills, knowledge, or attitudes useful in reality” (Graafland et
al., 2012).

Mayer (2014) defines serious games for learning as:

“Games for learning contain both game features intended to motivate
students to play the game and instructional features intended to engage
appropriate cognitive processing during game play” (Mayer, 2014).
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As an alternative to these traditional definitions, Sabrina Culyba and
the Schell Games team prefer the term “transformational games” instead of
“serious games.” This approach, featured in Culyba’s book “Transformational
Framework” (2018), defines them as “an interactive system that uses human
psychology to affect players and create change in the real world.” These
games aim to create meaningful change in the real world through the player’s
interactions and decisions within the game (Culyba, 2018).

1.2 The Rise of Serious Games in Healthcare

The use of serious games in health education has gained momentum
with the development of technology-enhanced learning approaches, and
these games have become an important tool for comprehensively developing
the knowledge, skills, and attitudes of health professionals and students. In
high-risk areas with low error tolerance, such as health education, the need
for digital tools that enable learners to apply theoretical knowledge and gain
experience in a safe environment has made serious games particularly valuable
in this field. Through interactive learning, simulation-based applications,
and scenario-focused feedback mechanisms, games can support not only
knowledge transfer but also higher-order cognitive skills such as decision-
making, communication, and crisis management.

One of the first serious game examples in healthcare was Pulse!!,
developed in 1994, which emerged as a virtual simulation designed to train
emergency management and clinical decision-making skills. Players were
confronted with tasks such as patient assessment, intervention planning, and
implementation in a digital hospital environment, thus finding opportunities
to apply their theoretical knowledge. Pulse!! was developed by Texas A&M
University Corpus Christi and funded by the U.S. Office of Naval Research.
The game aims to teach health professionals to make rapid and accurate
clinical decisions in a virtual emergency room environment. It supports the
acquisition of complex skills through gaming with elements such as real-time
case management, visual cues, time pressure, and dynamic patient status
changes. However, despite this pioneering initiative, there was a notable
stagnation in the proliferation of serious health games from the 1990s to
the mid-2000s.
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Figure 1. Pulse!! - Early sevious game for emevgency medical training

Several fundamental factors lie behind this stagnant period. First,
throughout the 1990s, limited computer hardware capacity, low visual
reality levels, and high software development costs hindered the effective
use of serious games in areas requiring high accuracy, such as healthcare.
Additionally, in disciplines with traditional structures, such as medicine
and health education, there was a degree of skepticism toward game-based
approaches. The association of the game concept with “entertainment”
caused these tools to be incompatible with seriousness, leading educators
and decision-makers to approach such digital innovations with distance.
During this period, pedagogical evidence regarding game-based education
had not yet formed sufticiently, and methods for measuring the impact of
games on learning outcomes remained limited.

This stagnation was broken in 2006 with the release of the game called Re-
Mission. Developed by HopelLab, this game was designed for adolescents
and young adults undergoing cancer treatment, aiming to increase disease
awareness, encourage medication adherence, and support psychological
resilience. In the game, players attempt to destroy cancer cells in the body
using a micro robot; during this process, they encounter educational content
and gain a sense of empowerment and control. Randomized controlled
studies on the pedagogical and clinical effects of Re-Mission have shown
that the game has significant effects on treatment adherence, changes in
health behaviors, and motivation (Kato et al., 2008).
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Figure 2. Re-Mission - Cancer education game for youny patients

Another notable example from this period is the game Packy & Marlon
(2008). Although its first version was developed for the Super Nintendo
Entertainment System (SNES) in 1995, this game began to be reevaluated
in digital health education literature in the 2000s. This game, which explores
the daily life struggles of two elephants with diabetes, aims to educate
children on basic concepts such as insulin use, healthy nutrition, and the
importance of exercise through an engaging story. As illustrated in Table
1.1, different types of serious games serve various educational purposes
in healthcare, ranging from individual skill development to team-based
collaborative learning.

Figure 3. Packy & Marlon - Diabetes education game fov childven
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Table 1.1. Types of Serious Games in Healthcare Education

Serious Game Type Example Educational Purpose

Role Playing (RPG) Re-Mission Behavioral change,
awareness

Strategy Game Pulse!! Decision making, crisis
management

Puzzle/Simulation ABCDE Room Clinical protocol
application

Social Interactive Game Air Medic Sky One Teamwork,
communication

For serious games to be effective, not only content but also multi-
dimensional design elements such as game mechanics, visual narrative, user
experience, and interaction models must be carefully constructed. In this
context, interdisciplinary collaboration between game developers, health
experts, educational scientists, and designers is essential. Serious games
should have not only good graphics but also pedagogically meaningful
scenarios, correct feedback systems, and a structure that will involve the user
in the learning process. The second part of the book addresses these design
and technological principles in detail.

1.3 Distinction Between Simulation and Serious Games

Although the concepts of “simulation” and “serious games” are often
used in conjunction with each other in the field of health education, there
are significant structural and pedagogical differences between these two
methods. Both approaches aim at learning by engaging users in scenarios
similar to real-life situations; however, they differ in terms of purpose,
structure, and presentation style.

Simulations are dynamic models that allow users to modify specitic
parameters and observe the resulting effects on the system (De Jong, 1991,
2011). Educational simulations mainly prioritize proximity to reality and
aim to present the learning environment in a form as free from variables
as possible. The primary purpose is to enable users to learn through
experience, particularly to test clinical skills, procedural applications, and
decision-making processes in a safe environment (Landers & Armstrong,

2017; Gredler, 2004).

Serious games, unlike simulations, offer more flexible and motivating
structures enriched with game elements. These structures include scoring,
leveling up, feedback loops, rewards, story construction, and aesthetic
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elements. While serious games are generally constructed around winning,
reaching a goal, or progressing in a competitive environment, simulations
are based on more free learning scenarios that involve trial-and-error and
observation (Rieber & Noah, 2008; Sitzmann, 2011).

Landers and Callan’s (2012) study reveals that the educational effects
of serious games are shaped not only by content but also by the behavioral
and attitudinal mediation of the game structure on learning. Therefore, to
evaluate the effect of serious games in an educational program, it is necessary
to focus not only on the game’s content but also on the behavioral eftect of
this content on the learner and post-game evaluation processes (Landers,
2014; Garris et al., 2002; Granic et al., 2014).

1.3.1 Practical Example: Intramuscular Injection Training

Intramuscular (IM) injection training is a fundamental clinical skill that
can be taught through both high-fidelity simulations and serious games in
healthcare. We can distinguish these two methods as follows:

High-fidelity simulation provides students with the opportunity to
practice physically on a humanoid mannequin in a laboratory designed
similar to a real clinical environment. These systems are usually equipped
with advanced feedback technologies and can detect whether the injection is
applied to the correct area. The simulation is performed using real medical
devices and conducted under the supervision of an instructor.

A serious game teaches the same skill in a digital environment,
accompanied by gamified rules and objectives. The player injects a virtual
character; when correct techniques are used, the character recovers, and
when errors are made, complications arise. Thus, the user grasps cause-
and-eftect relationships through interactive learning and takes an active role
in the learning process. The game’s rules are directly related to learning
objectives, and success is reinforced with in-game rewards.

This example illustrates how serious games incorporate motivational and
behavioral aspects, while high-fidelity simulations facilitate physical practice.
Both methods serve different learning objectives and can produce powerful
results in health education when used in combination.

1.4 Benefits of Serious Games

The increasing use of serious games in health education is not only a
result of technological developments but also the recognition of the multi-
dimensional benefits these games offer to the learning process. Today,
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serious games offer practical learning experiences in cognitive, affective, and
psychomotor domains, surpassing traditional teaching methods. There are
multiple factors explaining why these games have become a strategic tool in
the education of health professionals.

1.4.1. Enhanced Learning Retention

First and foremost, serious games significantly increase prolonged
retention. The game-based learning process engages learners simultaneously
in emotional, cognitive, and physical ways. Complex medical concepts
become easier to understand and remain more memorable for more extended
periods when placed in meaningful contexts through digital scenarios. The
concretization of abstract information in traditional education leaves lasting
impressions on the learning process (Squire, 2011; Gee, 2003).

1.4.2. Measurable Learning Outcomes

Serious games also offer significant advantages in producing measurable
outcomes. Through in-game analytics, various parameters, including user
interaction, success rate, decision-making time, and learning curves, can be
tracked. This data enables the optimization of learning processes and the
development of content or structure within the game. Thus, educational
material can be continuously updated with real-time feedback and data-
driven improvements (Kiili et al., 2018).

1.4.3. Clear Learning Objectives

The structuring of games includes clear objectives that allow learners
to track their progress. These goals break down complex tasks into smaller,
achievable steps, thereby maintaining high learner motivation. Students are
rewarded with each success, making the learning process not only functional
but also satistying. This gamification logic is used not only in education but
also in tracking health behaviors; for example, applications like Habitica
support individual behavior change by gamifying healthy habits (Deterding
etal, 2011).

1.4.4. Customization and Adaptability

Serious games can also be adapted to different age groups, cultural
contexts, or health conditions thanks to their customization features. This
flexibility enables games to be effective not only at the individual level but
also at the societal level. For example, a game promoting healthy eating
habits can be structured with fun graphics for children, while a more
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straightforward and more directive interface can be preferred for elderly
individuals (Baranowski et al., 2016).

1.4.5. Cost-Effectiveness

When evaluated in terms of cost, serious games offer cost-effectiveness.
While traditional simulation laboratories or face-to-face education scenarios
require high budgets, a digitally developed game can reach thousands of
users at a low unit cost once it is developed. In this aspect, serious games
offer a sustainable learning model for medical schools, nursing schools, and
public health programs (Connolly et al., 2012).

1.4.6. Enhanced Motivation and Engagement

Motivation in games is also a critical aspect of health education. Unlike
the stressful and risky environments of real life, serious games provide
learners with a safe space to experiment and explore, allowing them to
take the risk of failure. This sense of freedom triggers intrinsic motivation,
enabling the learner to actively participate in the learning process (Ryan &
Deci, 2000).

1.4.7. Practical Application Opportunities

Serious games also allow for practical application. Transferring real-life
scenarios to the digital environment enables learners to test their theoretical
knowledge in a safe and controlled environment. Thus, higher-order
cognitive skills such as decision-making, problem-solving, prioritization,
and crisis management develop effectively. These skills find correspondence
not only in healthcare but also in various disciplines, such as the military,
education, public, and private sectors (Wouters et al., 2013).

1.4.8. Multi-Platform Accessibility

Games have become accessible on different devices today. Thanks to the
widespread platform feature, serious games offer a vast access network,
ranging from mobile phones to computers. This situation enables the use
of health games as time- and location-independent learning tools, primarily
facilitating their integration with distance education models (Boyle et al.,
2016).

1.4.9. Immediate Feedback Mechanisms

Serious games also guide user behaviors through instant feedback
mechanisms. Correct or incorrect actions taken during the game are instantly
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reported to the user, thereby reinforcing behavior change over time. This
feedback loop both personalizes and accelerates the learning process (Shute,
2008).

1.4.10. Safe Learning Environment

Finally, serious games offer learners a safe environment. The opportunity
to practice in virtual scenarios before encountering real patients offers a
significant advantage for both students and instructors. Students can develop
new skills, gain experience, and progress at their own learning pace without
tear of making mistakes (Cook et al., 2011).

1.5 Design and Development Considerations

The development process of serious games requires the collaboration of
multidisciplinary teams. These teams include game designers, programmers,
graphic artists, testing specialists, and especially content providers. Content
providers not only provide expertise knowledge in the field targeted by the
game but also play an active role in determining critical parameters such as
the game’s difticulty level, reward-punishment structure, and pedagogical
consistency. The size of the team varies depending on the game’s scope,
budget, and development time.

Technically, serious games have three basic components: game engine,
database, and design software. The game engine forms the core of the
system, managing user interactions and determining how the game will
function. All content, including 2D and 3D graphic assets, is stored in the
database and presented to the user during the game. Design software is used
in the production of visual and animation elements. This triple structure
operates in an integrated manner to create the game experience and enable
feedback mechanisms to function eftectively. The balanced combination
of all these components directly determines both the technical quality and

pedagogical effect of the game.

Additionally, components such as pedagogy, psychology, graphic design,
sound design, interaction modeling, and technical infrastructure need to
work in harmony. This process necessitates interdisciplinary collaboration. A
good analysis of the learner’s profile and needs, establishing a content-design
balance, and making learning objectives compatible with game mechanics
are critically important.
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Potential Limitations and Challenges

However, serious games also face several limitations and challenges
that must be acknowledged:

Technical Barriers: High development costs, need for technical
expertise, and platform compatibility issues can limit accessibility (Arnab et

al., 2015).

Cultural Resistance: Traditional educational institutions may resist
adopting game-based approaches due to concerns about academic rigor
(Whitton, 2014).

Evidence Gaps: While promising, long-term effectiveness data for many
serious games applications remain limited, requiring more rigorous research

(Connolly et al., 2012).

Individual Differences: Not all learners respond equally well to game-
based learning, requiring careful consideration of learning preferences and
accessibility needs (Kiili et al., 2018).

Quality Control: The rapid growth in serious games has led to varying
quality standards, making it crucial to establish evaluation frameworks
(Dziorny, 2007).

This book will examine the theoretical models of serious game design,
technological application areas, evaluation methods, and various scenario
examples in depth in the following chapters.

1.6 How Do Serious Games Work?

Serious games are dynamic systems that motivate learners and provide
an interactive learning experience. Unlike traditional teaching methods,
games integrate cognitive, affective, and social components into the learning
process. This section addresses four fundamental elements that explain how
games support learning.

1.6.1 Gameplay Mechanics

Interaction lies at the center of serious games. The player’s choices and
actions in the game world shape the learning experience. This structure
encourages learning through trial and error. In traditional digital games,
content and context usually progress through predefined, static structures.
This structure ignores differences in personal skills and learning speeds as it
presents the same scenario and difficulty level to every user. This situation
can lead to distraction or a decrease in the player’s motivation.
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According to flow theory, when a player faces a challenge appropriate to
their skill level, they remain within the “flow channel”; that is, they experience
neither too challenging nor tedious an experience (Csikszentmihalyi, 1990).
To make this experience sustainable in serious games, adaptive gameplay
mechanisms have been developed. These systems dynamically adjust content
or difficulty level according to the user’s in-game interactions, preferred
learning style, or way of interacting with the game.

In new generation serious games, especially in unsupervised learning
scenarios, maintaining the player’s attention level is one of the primary
priorities. Thanks to deep reinforcement learning (DRL) algorithms, the
player’s attention level can be continuously monitored through indicators
such as keyboard, mouse movements, or biometric data (Bellotti et al.,
2013). This data is used in the individual adaptation of contextual elements
such as in-game sound effects, visual elements, or character behaviors. For
example, the system can offer more attention-grabbing sound effects for a
player who remains passive for an extended period or increase the tempo
of events. Thus, the attention level, which is a prerequisite for learning, is
maintained.

This DRL-based approach provides a more flexible and individualized
learning environment compared to traditional rule-based systems. The use of
high-level adaptive mechanisms in serious games for healthcare, particularly
in subjects that require individualized applications (e.g., patient education,
clinical decision-making), is gradually increasing (Loh et al., 2015).

For example, Touch Surgery, a mobile game, allows users to learn surgical
procedures step by step. Each incorrect move receives both anatomical and
functional feedback, and correct application methods are reinforced through
nstruction.

1.6.2 Narrative and Contextualization

Story and context enable the player to establish emotional and mental
connections with the game world. Many serious games use metaphorical
worlds to concretize abstract concepts. Narrative is not only background in
game design but also a pedagogical building block.

In serious games, storytelling enables the presentation of technical,
abstract, or complex information within an emotional context, adds meaning
to learning, and helps information become more mentally permanent.
Through narratives, the player not only acquires information but experiences
the correspondence of that information within a context.
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In this context, by utilizing classical narrative structures such as Aristotle’s
three-act structure model or Freytag’s dramatic structure pyramid, a
parallelism can be established between the learner and the character’s
development process. Thus, narrative becomes both a cognitive scaffold
and an emotional interaction tool. As Henry Jenkins also emphasizes, not
every game tells a story; however, especially in fields with emotional depth,
such as health, storytelling deepens the player’s participation in the process
(Jenkins, 2004).

The role of narrative in serious games is not limited to just presenting
information; it also makes the game more meaningful by giving the player
a sense of purpose. This situation is directly related to the “Meaning”
dimension, one of the eight basic emotions defined in Yu-kai Chou’s
Octalysis Framework. When players identify with the characters in the game
and feel they are part of a task or story, they internalize their experiences
not only at a cognitive level but also at emotional and ethical levels (Chou,
2019).

For example, when a prospective healthcare worker saves a virtual patient
in the game, this contributes to the reinforcement of not only technical skills
but also values such as professional identity, empathy, and responsibility.
Using narrative in this way removes serious games from being just a teaching
tool and makes them a learning experience that also appeals to the player’s
identity and value world.

In this context, Re-Mission offers a story world where young patients
undergoing cancer treatment fight against cancer cells in their bodies. This
metaphorical narrative allows the user to experience not only the disease but
also the power to fight against it. Narratives enable the player to connect not
only with knowledge but also with the meaning world of that knowledge,
making learning more internalized and permanent.

AHlam Na 2.0, a mobile game-based learning application designed
for adolescents in the Philippines, aims to enhance young people’s health
knowledge and attitudes through narratives covering topics related to
adolescent health. A study found that the game provided significant
improvement in students’ health knowledge and attitudes (Alkaft et al.,
2020).

1.6.3 Progression and Feedback Systems

Games offer challenges appropriate to the user’s skill level and reward
progress. This structure ensures that the learner maintains intrinsic
motivation. For example, in the ABC-Spark Resuscitation game, students



16 | Introduction to Serious Games in Health Education

receive positive feedback and their scores increase when they apply emergency
protocols in the correct order. This system accelerates the learning process
by providing an opportunity to correct knowledge errors immediately.
Additionally, games can process frequently made errors as data and provide
reports to instructors (Crookall, 2010).

1.6.4 Collaboration and Multiplayer Elements

The social dimension of learning is strengthened through the use of
serious games. Multiplayer scenarios support learning processes shaped
around team communication, role sharing, and common goals. For
example, in the Air Medic Sky One game, players collaborate on scenarios
that involve patient safety, stress management, and team coordination. Such
applications are critical in areas such as clinical team skills and emergency
response (Huang et al., 2010).

This chapter has provided a comprehensive introduction to serious games
in health education, covering their historical development from Huizinga’s
foundational work to contemporary applications. Key topics addressed
include:

* Historical Evolution: From early concepts of play to modern digital
serious games

* Definitional Framework: Multiple perspectives on what constitutes
a serious game

* Healthcare Applications: Progression from DPulse!! (1994) to
current sophisticated platforms

e Simulation vs. Games: Critical distinctions between these related
but different approaches

* Benefits and Limitations: Balanced view of advantages and
challenges

* Operational Mechanisms: How games facilitate learning through
gameplay, narrative, feedback, and collaboration

The evidence presented demonstrates that serious games offer unique
advantages in health education, particularly in providing safe practice
environments, enhancing motivation, and supporting measurable learning
outcomes. However, their successful implementation requires careful
attention to design principles, pedagogical alignment, and recognition of
potential limitations.



Afpa Calile | 17

References

Abt, C. C. (1970). Serious games. New York: The Viking Press.

Connolly, T. M., Boyle, E. A., MacArthur, E., Hainey, T, & Boyle, J. M.
(2012). A systematic literature review of empirical evidence on computer
games and serious games. Computers & Education, 59(2), 661-686.

Cook, D. A., Hatala, R., Brydges, R., Zendejas, B., Szostek, J. H., Wang, A. T,
... & Hamstra, S. J. (2011). Technology-enhanced simulation for health
professions education: A systematic review and meta-analysis. JAMA,
306(9), 978-988.

Csikszentmihalyi, M. (1990). Flow: The psychology of optimal experience. Harper
& Row.

Culyba, S. (2018). The transformational framework: A process tool for the develop-
ment of transformational games. ETC Press.

De Jong, T. (2011). Instruction based on computer simulations. In R. E. Mayer
& P A. Alexander (Eds.), Handbook of vesearch on learning and instruction
(pp. 446-466). Routledge.

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design
elements to gamefulness: Defining “gamification.” In Proceedings of the
15th International Academic MindTrek Conference (pp. 9-15). ACM.

Garris, R.,; Ahlers, R., & Driskell, J. E. (2002). Games, motivation, and le-
arning: A research and practice model. Simulation & Gaming, 33(4),
441-467.

Gee, J. P (2003). What video games have to teach us about learning and literacy.
Palgrave Macmillan.

Graafland, M., Schraagen, J. M., & Schijven, M. . (2012). Systematic review
of serious games for medical education and surgical skills training. British
Journal of Surgery, 99(10), 1322-1330.

Granic, I., Lobel, A., & Engels, R. C. (2014). The benefits of playing video ga-
mes. American Psychologist, 69(1), 66-78.

Gredler, M. E. (2004). Games and simulations and their relationships to lear-
ning. In D. H. Jonassen (Ed.), Handbook of vesearch on educational com-
munications and technology (2nd ed., pp. 571-581). Lawrence Erlbaum
Associates.

Huizinga, J. (1938). Homo ludens: A study of the play-element in culture. Beacon
Press.

Kato, P. M., Cole, S. W,, Bradlyn, A. S., & Pollock, B. H. (2008). A video
game improves behavioral outcomes in adolescents and young adults
with cancer: A randomized trial. Pediatrics, 122(2), ¢305-e¢317.



18 | Introduction to Serious Games in Health Education

Landers, R. N. (2014). Developing a theory of gamified learning: Linking se-
rious games and gamification of learning. Simulation & Gaming, 45(6),
752-768.

Landers, R. N., & Armstrong, M. B. (2017). Enhancing instructional outcomes
with gamification: An empirical test of the technology-enhanced training
cffectiveness model. Computers in Human Behavioy, 71, 499-507.

Mayer, R. E. (2014). Computer games for learning: An evidence-based approach.
MIT Press.

Michael, D., & Chen, S. (2000). Serious games: Games that educate, train, and
inform. Thomson Course Technology.

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitati-
on of intrinsic motivation, social development, and well-being. American
Psychologist, 55(1), 68-78.

Sitzmann, T. (2011). A meta-analytic examination of the instructional eftecti-

veness of computer-based simulation games. Personnel Psychology, 64(2),
489-528.

Squire, K. (2011). Video games and learning: Teaching and participatory culture
in the digital agye. Teachers College Press.

Wouters, P, Van Nimwegen, C., Van Oostendorp, H., & Van Der Spek, E. D.
(2013). A meta-analysis of the cognitive and motivational effects of seri-
ous games. Journal of Educational Psychology, 105(2), 249-265.

Zyda, M. (2005). From visual simulation to virtual reality to games. Computes;
38(9), 25-32.



