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Introduction



TH Köln

• Germany‘s largest University of Applied Sciences with 26.000 
students

• Strong research focus in Technology, Arts, and Science
• Research mainly focuses on future-related issues, including climate 

change, energy supply, health and food safety as well as demographic 
changes



Cologne Game Lab, TH Köln

• Institute of TH Köln, part of Faculty of Cultural Sciences
• Bachelor and Master Programmes in Digital Games
• Interdisciplinary focus on Media Studies, Design, Art & Technology of 

Digital Games
• Research on all aspects of Digital Games

• Educational Games
• Societal Impact Games
• Games Technology
• Mixed Reality Games

• Cologne Game Incubator as Start-up Environment for Student Teams



Technology-enhanced 
Learning (TEL)



Where are we?



Roser, M. (2024a). Technology over the long run: zoom out to see how 
dramatically the world can change within a lifetime. Our World in Data.



What’s ahead of us?



https://www.worldometers.info/world-population/

These People need to be educated!



Life Expectancy of the World Population

They need to be educated for 
longer!

46,5 yrs in 1950

73,4 yrs in 2023



https://www.millennium-project.org/15-global-challenges/

They need to be educated better!



TELI

SG

SL

CT/ERMLX

AIED

Multimodal Immersive 
Learning Experiences

Learning with all senses and 
the full body

Seamless Learning
Learning across contexts

Serious Games & 
Gamification

Interactive, immersive 
learning for complex skills

AI in Education
Understanding and shaping 

the impact of AI for 
education

Lifelong & Everywhere

Embrace & Change

Measure & Support

Computational Thinking 
and Educational Robotics
Preparing learners for a 

digital world

Understand & Create

Meaningful & Personal



Defining games



What are games?

According to Mayer (2014) games have 
● Space
● Mechanics
● Goals
● Rules
● Challenges



What are (digital) games?

● Closed world (finite state)
● Interactive medium
● Self sufficient



Non entertainment games



Games Vs simulations

● Intersection between serious games and play
● Devoted to seriousness



Play and games

● “Play can exist without games; games cannot exist without 
play…. With games there are rules, with play there may be 
rules” 

Petridis and Traczykowski



Why games?

● Games foster play Gary (2017)
○ v/s Ludification
○ meaningful
○ intrinsically motivating 
○ engaging, voluntary etc….



Why games?

● Games help you master a skill 
○ active learning
○ persevere
○ learn from mistakes
○ authentic (deliberate) practice



Why games?

● Games are stealth
○ stealth learning

■ hidden learning objectives in game play
○ stealth assessment

■ Boss fight
■ game analytics



Serious games & gamification



What are serious games?

● Games developed for non-entertainment purposes
○ Serious objective

● Intrinsic motivation
○ Objective is achieved with play
○ reward is the activity itself



Core of serious games

Heart of serious game design by Winn (2008)

● Types of Serious games
○ Education
○ Persuasive
○ Marketing….etc



Gamification



Gamification

Is often defined as „the application of 
game elements in non-gaming contexts“

Is in practice often reduced to using points, 
badges, and leaderboards and thus too 
often fails.



Meaningful Gamification
Gamification that is thoughtfully integrated 
with the learning process, 
using a composition of game elements, 
supporting the desired effects 
according to selected theories, 
can be beneficial to learners.

(Antonaci et al., 2018)



Serious games & gamification

The Gamification Continuum (de Croon et al., 2018)



Criticisms of gamification

• Replaces real incentives with fictional ones
– Pointification(Robertson,2010)
– Gaming the system

• Chocolate covered broccoli problem (Klopfer et 

al., 2009)



Criticisms of serious games

• Designing a good game is already complicated
– Need game design, instructional design and domain 

knowledge
• A bad game is inherently a bad serious game
• The balance between play and learning is often muddy



Game-based Learning

The use of games (or game elements) to enhance (or ludify) the 
learning  experience." (Sheldon, 2011) 

Use Existing Games Develop Games
Serious Games

Use game elements
Gamification



Why game-based learning?

● Teachers say that…



How GBL “views” serious games?

● Constructivism
○ experiential learning

● Exploratory learning
○ Safe space to explore

● Criticism: Behaviouristic learning
○ Reward and punishment
○ More often in “bad” gamification/games



“A good (serious) game teaches everything before the player 
stops playing.” (Koster, 2013)



Designing Gamification



Gamification Design Process (GaDeP)

1.
application 

scenario 
analysis

2.
problem 

definition

3.
theoretical 
framework

6.
evaluation 

5.
design and 
implemen-

tation

4.
game 

element 
selection

(Antonaci et al., 2018)



1. Analysis of the Application Scenario

• To understand characteristics of the application context
• Analyse the application domain: specific aspects, requirements, 

target groups and other contextual parameters

• Example: online courses attract many people for learning processes. 
Learners use their webbrowsers to learn.



2. Problem Definition

• To analyse specific problems within the application domain. 
• Select problems, where behavioural change could be part of the 

solution.

• Example: learners suffer from a feeling of isolation in their online 
learning environment, even if they are online with many other 
learners at the same time. This may lead to drop-outs.



3. Theoretical Framework

• This step is essential: the solution to the problem is addressed by a 
theoretical framework. 

• The framework uses existing theories related to the application 
domain and the selected problem and guides the design steps.

• Example: the theory of social presence states that certain social cues 
help to reduce the feeling of isolation



4. Game Element Selection

• To find suitable game elements matching the theoretic framework. 
• The game element selection is based on the theoretical 

considerations of the previous step but also keeps the feasibility of its 
implementation in mind.

• Example: organise large groups of learners in smaller „clans“, that 
have a visual representation with avatars and a visible online/offline 
status



5. Design and Implementation

• To realise the selected game elements. 
• In this step the gamified solution is realised. 
• This step bridges theory and design.

• Example:



6. Evaluation

• To measure the resulting effects and continuously improve the 
approach. 

• This step refers back to the theoretical framework and the problem 
definition: does the implementation address the problem as 
expected? 

• Evaluation outcomes serve as input for further improvement of the 
gamified solution.

• Example: measure number of interactions and activities and duration 
of online sessions



Examples



Boom Mike Operator

Get to know job profiles, also the parts not in the job profile



Job Description Minimum small brain

At least two arms

Likes to move around

- Students and young adults

- Insight into possible occupation

Accuracy
Hectic Fun

Humor



Become a (remote) Yoga Tutor

47

Prepare for the required skills in your job



Learning to Juggle in VR

48

Experience challenges of a circus performer, including the immersive environment



Speakers Notes: Presentation Training

49

Prepare for required job skills: presenting to a virtual
robotic alien audience



Driver License Training

50 Prepare for required job skills: driving



Improve skills on the job: The TEGA Project
A gamified driving app that encourages to drive 
economic and safe.

Klemke, R., Kravcik, M., and Bohuschke, F. (2013). Energy-efficient and safe driving using a situation-aware gamification 
approach in logistics. Proceedings of the Games and Learning Alliance Conference (GALA 2013), 23-25 October 2013, Paris, 
France. 



Shop Heroes

52Learn to handle chaotic challenges in a simulated job environment



Flatten the Curve

R. Klemke - AR, MM, SG 53

Learn how to perform complex decisions in 
public administration

Example: simulating consequences of safety 
decisions in a pandemic



VR Robot – A Trash Tale

R. Klemke - AR, MM, SG 54

Envision future perspectives on job profiles: human robot collaboration



Explore a complete world of (possible) future job profiles



Thank you!

Prof. Dr. Roland Klemke
Cologne Game Lab, TH Köln, Cologne, Germany
rk@colognegamelab.de

VR4VET, Trondheim, 26.11.2024

mailto:rk@colognegamelab.de
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