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Introduction



TH Koln

* 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 @
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Cologne Game Lab, TH Koln

* Institute of TH Koln, 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
e Educational Games
* Societal Impact Games
e Games Technology
* Mixed Reality Games

* Cologne Game Incubator as Start-up Environment for Student Teams @
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Technology-enhanced
Learning (TEL)
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A long-term timeline of technology

Photography \\

Steam locomotive ~

22,000
20,000
18,000
14000

Iture
R

CRISPR gene editing technology and mRNA vaccines
Al systems become more powerful and widely used

Smartphones
First multinational space station (ISS)

The Internet: the first web browser and
first website were released in 1991

1980: First eradication of a human disease (Smallpox)

1903: The Wright Brothers fly the first plane

Electric light
Telephone
The global life expectancy was lower
than 30 years until about 1870

Telegraph

\

1969: Moon landing\

Discovery of DNA
The first computers
Nuclear bomb D
Antibiotics (Penicillin)
Television
TN

Synthetic fertilizer

Automobile

\
L

Microscope
1500 /Printingpress -

=

~

From 1800 to now:

To show the many inventions in this period
of rapid technological change | stretched
out the timeline.

60,000 years ago:
bow and

From OurWorldinData.org

43,000 years ago: the oldest
musical instrument, a flute

3.4 million years ago: First tool use, by ancestors of our species

Licensed under CC-BY by the author Max Roser
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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.






Current World Population

@ World Population

8,113,484,067

9000000000

8000000000

These People need to be educated! oo
6000000000

! ' ' 5000000000

Deaths today Deaths this year 4000000000
89,241 25,718,204 SOIDOODOOOD
Population Growth today Population Growth this year 2000000000
107,982 31,118,935 TG
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Life Expectancy of the World Population

X BOTH SEXES 2 FEMALES 2 MALES

They need to be educated for

longer!

46,5 yrs in 1950 T

Life Expectancy in the World from 1955 to Present
Male

lales, Females, and Both Sexes combined

\
73,4 yrsin 2023

P’
020 2023
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Sustainable development
and climate change

Education

and learning Health issues

P
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Serious Games &
Gamification
Interactive, immersive
learning for complex skills

Al in Education
Understanding and shaping
the impact of Al for
education

Embrace & Change

Multimodal Immersive
Learning Experiences
Learning with all senses and
the full body

Meaningful & Personal

Measure & Support

Seamless Learning
Learning across contexts

Lifelong & Everywhere

Understand & Create

Computational Thinking
and Educational Robotics
Preparing learners for a
digital world

Technology
Arts Sciences
TH Koln



Defining games



What are games?

According to Mayer (2014) games have

e Space
e Mechanics
e Goals
e Rules
e Challenges

!
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What are (digital) games?

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

m.- = .mllllhmmll!




Non entertainment games



Games Vs simulations

e Intersection between serious games and play
e Devoted to seriousness

Technology
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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?

e Games foster play Gary (2017)
o Vv/s Ludification

O meaningful
O intrinsically motivating
O engaging, voluntary etc....




Why games?

e Games help you master a skill
O active learning

O persevere
') | earn from m Ist a kes T caome to see games as “deliberate practice” machines.
. - ] — . Des%igned to? irzﬂ:'ovz \
o authentic (deliberate) practice (i' \ peiemat ek
7/ o Continuous feedback?

Sure!

Mentally demanding (focus
¢ concentration? Of
course!

Hard, lke off the tor end
of flow? Absolutely/
Requires clear goals? That's
it, it's deliberate practice.’/

K. Anders Ericsson



Why games?

e Games are stealth
O stealth learning
m hidden learning objectives in game play
O stealth assessment
m Boss fight
m game analytics




Serious games & gamification



What are serious games?

e Games developed for non-entertainment purposes
O Serious objective

e Intrinsic motivation
O Objective is achieved with play
o reward is the activity itself
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Core of serious games

e Types of Serious games
O Education
O Persuasive
O Marketing....etc

Theory Content

Game Design

o

Heart of serious game design by Winn (2008)s:Sier



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.

eeeeeeeeeee



Meaningful Gamification

=5

12l

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

(Antonaci et al., 2018)
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Serious games & gamification

‘Real” world Games

Gamification

Work processes
Experience
Simulations

Structural gamification Content gamification

Adding gamification  Visual elements,

mechanics unlocking content, or
an immersive game
world

Serious games
Game-based learning

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

P
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Criticisms of gamification

e Replaces real incentives with fictional ones
— Pointification(Robertson,2010)
— Gaming the system

e Chocolate covered broccoli problem (klopfer et
al., 2009)

YOU GET A POINT. YOU GET A POINT.

[




Criticisms of serious games

e Designing a good game is already complicated
— Need game design, instructional design and domain
knowledge
e Abadgame isinherently a bad serious game
e The balance between play and learning is often muddy

SSSSSSSS



Game-based Learning

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

‘\
\\_,\‘.
v

Use Existing Games Develop Games Use game eleméenks

Technology
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Why game-based learning?

What qualities of games do you find
most valuable?

Motivates low performing/
special ed students ] 55%

e Teachers say that... Faciates tesching mixed . QEE—

ability groups

Students use games
independently .- 23%
Allows personalization
of instruction ™~ 21%
Promotes collaboration
between students © 21%

Delivers content without ,
direct instruction 17%

Aligns with Common
Core Standards * | 13%

Effective way to
assess students " 10%

Efficient way to assess
students * 87

Some other quality »—

gamesandlearning.org N
5
i -
-
: ) " : : -
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How GBL “views” serious games?

e Constructivism
O experiential learning
e Exploratory learning
O Safe space to explore
e Criticism: Behaviouristic learning
O Reward and punishment
O More often in “bad” gamification/games



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



Gamification Design Process (GaDeP)

1.
application
scenario
analysis

6'
evaluation

problem
definition

5.
design and
implemen-

tation

3.
theoretical
framework

4.
game
element
selection

P
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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.

@’
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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.
Technology
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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

@’
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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 /}g
Technology
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5. Design and Implementation

* To realise the selected game elements.
* In this step the gamified solution is realised.

* This step bridges theory and design.

‘You can submit your input here until Sun Jan 27 12:00:00 UTC 2019

= —Clan Poll
‘ LN ’ Vote for your preferred clan names. You may select more than one.
* Example: e B
* Hackers
The Ethical Hackers . ﬂ n ﬂ
Anonymous

(g Ghost Squad ﬂ
The Unknown .HE

®
Prev Submit

Technology
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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

@’
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Project ARG (ST 2018)

BLIND ARCHER

EART_DRIVE (ST 2018) Blue Moon (ST 2018) Blindgate Farest (ST2018) Blind Archer (ST 2018)
Aboutin HEART_DRIVE, you will ass: Abauth story of people being in a to Aboutiindgate Fo <once a po AboutHuntad by the carrupted hord
d Over by Machines of L... Zero Damage (WT 2018/19) \T2018/19) The Bridge (WT 2018/19)
hed Over by Machin AboutZera Damage is an Coop Ac erious Zen master living tThe Bride is an app that hast

WE RAN AWAY

— —

Tukki & Champ (WT 2018
ki & Champ"

On And On We Ran
Onand0

The Laurel & Hardy Murder Case {
Ab

Aboutl and 0 tants sharing a singl
Gabors Gambit (WT 2018/19) Future of Yesterday (WT 2018/19) Farget Me Not (WT2018/19)
About'in the near future, where hal AboutExplore an exempl m outThe ga wisioned a5 a

Eden

A BOND UNSEFN

Enotita (WT 2018/19) Eden (WT 2018/19) AETHER (WT2018/19) A Bond Unseen (WT 2018/19)

houts Zeus looked upon earth b outEden is a mobile multiple choic Aboutietheris a two player local co AboutA family of fantasy creatures |

THE CONJURERS

Technology
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Would You (ST2019) Omor row ) The Orange Cube (ST 2019) ‘The Conjurers (ST 2019) TH K6|n

AboutWould yo " normal Sunday in th - The Orange Cube was ereted by a or Aboutln The Conjurers il take o




Boom Mike Operator

P’
Technology

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







Become a (remote) Yoga Tutor

s

+5

\ / /| You did a grsc:t job!

)

L] "‘
You're @ Iktle Bheky. Try t0 h
foous on st hing your b
spine.

Prepare for the required skills in your job

iséhddd ‘
ibdddbd »
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Experience challenges of a circus performer, including the immersive environment

48
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Speakers Notes: Presentation Training

4 P

Greet the audience & ask

them a question: how are
you Feeling today?" ‘are
You excited to dack on
earth?"or something like
that.

HOW TO HAVE A PROPER
HUMAN HOLIDRY

My name is Thur Gyde and
Il be your tour guide
during your stay on earth

Today. | will be telling you
all about how to have a
Proper human holiday, to
make your time here as
memorable and human as
possible.

HOw TO HAVE A PROPER
HUMAN HOLIDAY

/ aTIoN
T CALIBR
(/,T“R/

1 Thur B
My name ' tour quice

"\ be ‘i\m}:ur stay o0

THE CAPTAIN

This wonderful machine is able to transmit your voice throughout

the entire room, and it's what makes my beloved Intergalactic

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

49 Arts Sciences
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Driver License Training




Improve skills on the job: The TEGA Project

A gamified driving app that encourages to drive
economic and safe.

R

| | Y ProFiLE

Masoud Davari
irth Date: 12.10.1990
DDDDDD : Mercedes

Efficiency : ﬁ’

Title Rooe : 'ﬁ
Badge : m

= 2 2 Don't forget to tum OFF engil_zg
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Shop Heroes

>

Working Title
Shop Heroes

Impact

Raising awareness of the “heroes” of the crisis
& show how a casual environment can turn into
something dangerous

Target Audience
People in quarantaine interested in the corona
situation who have to do the shopping

Genres
Top-down, Resource Management, Simulation

Platform
PC

Comparable Games
0 i ‘the Consumers, Diner Dash,

P 1:01/953

P » ¢ 171/953

Learn to handle chaotic challenges in a simulated job environment
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Flatten the Curve

Countermeasures
Mask Station

Disinfection Station Masks are important to weaken the spread of
Washing your hands and disinfecting them s a droplet nfections. They are especially effectve if
good way to lower th sk o receiving and used by an already infected person. This station
Spreading nfectons. Thisprovides a short lowers how often and how ar users spread ther
immunity to every user. infection.

Flatten Ghe Curve

Welcome Tutorial (1]

St a0 el el e papared R MR

e slagonof ot at Wi w000
o s o o

Press the armow button to navigate
buidings, identify habits of your to the next slide.

population and use

countermeasures appropriately to

help combat the spreading virus!

Shutdown

Testing Station Shutting down buildings can be an effective way

Testing your population s crucial to determine of preventing huge gatherings and lowers

who s nfected. This station willlet infected dots potential target locations of your population. Drop

seek treatment in the next available hospita. on a building you want to close. People inside
will exit the building and no one can enter it for
the duration. Peoples homes can't be closed.

Flatten the Curve aims to explain
the complex nature of an epidemic.
using a simplified simulation.
Players are invited to experiment
with different countermeasures to

etter understand how they affect
the overall spread of a virus.

Hospital

Hospitas are rucial o treat people who are
ufetng from the symptoms af an nfector
Visiing a hospita willower the mortaiy rate
of and infected person. I hospitals are at fll
capacity,your populaton wil sufer the
consequences

L] ] I [} I 1
Uninfected
> Infected
Recovered

Deaths

'l L
| = , _, Learn how to perform complex decisions in
" . public administration

1 Example: simulating consequences of safety
decisions in a pandemic

(A
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VR Robot — A Trash Tale

Envision future perspectives on job profiles: human robot collaboration

Technology
R. Klemke - AR, MM, SG 54 Arts Sciences
TH Koin




Explore a complete world of (possible) future job profiles

10 minutes in 2050 - CGL develops VR exhibit for the Deutsches Museum Niirnberg



Thank you!

Prof. Dr. Roland Klemke

Cologne Game Lab, TH Koéln, Cologne, Germany
rk@colognegamelab.de

VR4VET, Trondheim, 26.11.2024
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