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ELISE
ISA2 Action: ELISE

The EC Joint Research Centre is leading the European
Location Interoperability Solutions for E-
government (ELISE) Action. ELISE is a package of
legal/policy, organisational, semantic and technical
interoperability solutions to facilitate efficient and
effective  electronic cross-border or cross-sector
interaction between European public administrations and
between them and citizens and businesses, in the
domain of location information and services.

ELISE Knowledge Transfer - Location
Interoperability for Digital Transformation supports
knowledge transfer and capacity building in the context
of location interoperability and digital transformation.

Rapid studies: brief but detailed analysis aimed at
generating and sharing knowledge about location
interoperability and digital government transformation
from both research and practice.
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Open Government and ICT-enabled public sector modernisation
Serious games have a place in Open Government to stimulate and support Participation

The open approach to
government will-result in
better decisions, and in
restoring trust in public
institutions

The Open Government Approach

https://joinup.ec.europa.eu/collection/open-government/about
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Link with other ELISE work

Webinar ‘Role of geospatial in the digital transformation of government’ 07/05/2019

Challenge 1 - (Inter-)Organisational

 Need to avoid technological determinism

« Increased complexity:
« External actors and their concerns
« Co-creation
« Rethink and redesign

- Who's in  charge of transforming
government?

« How to increase their awareness and
understanding of geospatial?

« New models of governance and
collaboration

© 2020 Deloitte Belgium
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Objectives of the webinar
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Objectives of the discussion
Main concepts and key questions in scope

Digital Government Transformation is about creating open,
efficient and inclusive public administrations that provide high-quality

services to citizens, businesses and other stakeholders

Serious games offer possibilities to improve communication and can
be used to stimulate stakeholder involvement in collaboration in both

policy-making and (on-line) service delivery

What are the main issues to consider in order to maximise the benefits
of gamification in the geospatial domain to stimulate the digital

transformation of government?




Contents of the webinar
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Structure of this presentation

Using serious games in the geospatial domain to stimulate digital transformation of
government

« Introduction to the topic

« ‘"Why’ can games in the geospatial domain help stimulate the

digital transformation of government?
« ‘What'’ elements can be stimulated through gamification?
« ‘How' to prepare the design and development of serious games
« ‘Who’: game mastering issues

« ‘Where’ and *‘When’: dealing with situational awareness and

adaptation

« Synthesis of main messages

« Conclusions



Introduction to the topic
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What is a game?
Definition of the concept

Games can be considered a specific
form of playing behaviour, with
characteristics such as rules and an

identifiable outcome

Human history indicates that games have

been played in all societies

In a serious game the primary purpose

is other than pure entertainment

11



Review of scientific literature
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Literature review
Main references used

Ralf Dorner - Stefan Gobel
Wolfgang Effelsberg - Josef Wiemeyer
Editors

Serious

Games

Foundations, Concepts
and Practice

@ Springer

Doérner et.al., 2016

Minhua Ma =
Andreas Oikonomou !

GAMIFICATION

COLLABORATION

: SER&EHESS .LEARNINB%

EDUTAINMENT

“ Volumelll
Serious Games
and Edutainment
Applications

@ Springer

Minhua et.al., 2017

| Editors

GeoJournal Library 118

lang - Michael F. Goodchild

CyberGlIS for
Geospatial

Discovery and
Innovation

@ Springer

Wang et al., 2019
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Basic framework for development of serious games
Games vs. serious games: similarities and differences

« Game design methods, concepts and principles are
similar in serious games and entertainment games

* They are supported by domain specific methodologies
and technologies and in the case of digital games, ICT

» Typical ICT technologies include:

QAI for the planning, automated generation and
intelligent behavior of virtual character

QHCI

Qusability features

O game controllers and I/O devices

O Multimedia (computer graphics, audio, etc.)

Oeventually sensor technology to retrieve and

monitor context information
« Typical domain specific methodologies can be:

QPsychosocial and pedagogic concepts needed for
collaborative workplace training

e-Participation Health
Culture & AL
Tourism Pedagogy Psychology
< y - N
y N y N
[ \ [ \I‘ .
Marketing | Al |  Sensing Training
D - // \ S //,,//
/,‘/‘ ./,>_- : : \\\ A
/ \
| \
Energy (.\\ HC| ) ‘\\ Graphics vvv"! Education
\\\- . 7 \.\ = //
Urban Corporate
Fiannine Application

Areas

Dorner et.al. 2016
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Cross fertilization between game and serious game development

Inspiring examples

A game idea that is developed from scratch is rare. As no model
exists to predict how well a game idea will be received by the
intended audience, the use of best practices is fundamental

One problem with serious games is that not as much experience
has been gathered as with entertainment games

We will present some serious games that contain inspiring

elements which could be used in the development of a serious

game intended to stimulate the digital transformation of
government

15



‘Why’' can games help stimulate the
digital transformation of
government?
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‘Why' can games help stimulate the digital transformation of government?

Main motivations for the development of serious games and examples in the geospatial
domain

1) Provide users with a fun experience, make software, applications,
data, ... enjoyable to use

2) Motivate users and generate interest or curiosity through
factors such as achievement and control

3) Foster active engagement: evoke challenge, empathy with YouPlacelt!

characters, caring for an environment, ...

4) Higher goal achievement Avebury portal
5) Immediate feedback and adaptability m

6) Sometimes, no alternatives to test problem solving strategies, Spoofin q attacks

e.g. disaster response simulations

Adapted from Doérner et.al. 2016 17



Good practice examples
Inspiring elements

OriGami: A Mobile Geogame for Spatial Literacy. Thomas
Bartoschek, Angela Schwering, Rui Li, Stefan Munzer, and
Vania Carlos

Spatial Game for Negotiations and Consensus Building in
Urban Planning: YouPlacelt! Alenka Poplin and Kavita Vemuri

Neocartographer: Addressing Uneven Participation Patterns
in VGI Through Gamification Mechanisms. Vyron Antoniou
and Christoph Schlieder

Teaching Geogame Design: Game Relocation as a Spatial
Analysis Task. Christoph Schlieder, Dominik Kremer, and
Thomas Heinz

The Design and Play of Geogames as Place-Based
Education. Jim Mathews and Christopher Holden

A Cost-effective Workflow for Depicting Landscapes in
Immersive Virtual Environments. Nathaniel J. Henry

Advances in Geographic Information Science

Ola Ahlqvist
| Christoph Schlieder Editors

Geogames

and
Geoplay

Game-based Approaches to the Analysis
of Geo-Information

é_) Springer

Ahlqgvist et. al., 2018 et al.
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What elements can be stimulated
through gamification?
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What elements can be stimulated through gamification?
A theoretical approach

Theory of Tiemann and Markle, (1985) definition
of game elements:

>

YV V VY V

>

Direct impact on the outcome

Clear goals and/or end conditions
Rules and barriers

Probabilistic outcome

Strategy development and heuristics

Non-coercive initiation

Gamification is the application of game elements
to areas of activity in order to increase
engagement and effectiveness

Serious games are full-blown games, with typical
game structures

Attribute

Action language
Assessment
Conflict/challenge

Control

Environment

Game fiction
Human interaction

Immersion

Rules/goals

Theory

Presence theory
The testing effect
Goal-setting theory

Self-determination theory

Presence theory

The narrative hypothesis
Social constructivism

Presence theory

Goal-setting theory

Definition

The method and interface by which
communication occurs between a player and the
game itself

The method by which accomplishment and game
progress are (racked

The problems faced by players, including both
the nature and difficulty of those problems

The degree to which players are able to alter the
game and the degree to which the game alters
itself in response

The representation of the physical surroundings
of the player

The fictional game world and story

The degree to which players interact with other
players in both space and time

The affective and perceptual experience of a
game

Clearly defined rules, goals, and information on
progress toward those goals, provided to the
player

Note: Categories and definitions are taken verbatim from Landers (2014)

20



OriGami: A Mobile Geogame for Spatial Literacy
Spatial literacy and competency testing and development

Navigation

Cartographic
LET S

Spatial

Learning

Table 3.2 Overview of mobile geogame elements and classification according to spatial literacy and game-based aspects &
Feeding
Ingress Actionbound MapAttack | GeoTicTacToe |CityPoker Yoshi Neocartographer
Spatial Literacy Aspects: Orientation and Map Comprehension
Localizing yourself X X X X X X X
Orientation aids X X X X X X X
ental rotation/alignment - - — - - - -
Type of map /cartographic Streets visualized Satellite, Street Street map | Street map Street map Street Street map
elements as lines map, topographic map
Alternative map type - X X - - - -
Virtual elements/augmentation | Portals, links - Points to be | 9 boxes Five regions Fruits Game area
collected
' alnixi
Qe Geobeten grecht Ovek (memcen Dve e - - - -
. ,-_,‘_. : T T .@* ::' [ 3 *
Wooss 5 T 1§ oo toc = Orutdes Tultiplayer |2 players 2 players/ Multi- Multi-player
[Liome — teams player
' ; -i-; % ‘ies - - Chat X
= core - - - -
- ‘ J Pazze M @ Fense ystem
' ’ \ peed, Speed, time Speed/Best Points speed, time, points
nints cards
‘ b Ipeed Strategy Speed/strategy Learn environment
@ nort Short Variable Unlimited | Ca. 45 min
eal-time Real-time Real-time Real-time |Real-time =
> "\ ) Jlariable, Variable Variable (city | City-level | Variable, ?
% reet level level) city-level 2
reate - Game editor - ArcGIS Online :':;-
‘lame board -

Bartoschek et.

al. in Algvist, 2019




YouPlacelt!

Spatial Game for Negotiations and Consensus Building in Urban Planning
Support negotiations + collect and analyse geospatial, quantitative and qualitative
information on decision-making

Poplin et. al. in
Algvist, 2019

Negotiation

R e e ey - A Yo % | S

Proposed
road track

N3

Select temome «

pamgie 1 fealy 10 ghe yOu ROPTv Ko
rOcewang W comncion Kr R
B

[Sudent your ofer 1000000

S

Google satellite image of the study
area of Dharavi in Mumbai, India
with proposed new road expansion
plans
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Addressing Uneven Participation Patterns in Volunteer Geographic Information Through
Gamification Mechanisms
Stimulate participation where it is most needed

Box 5.1 Game Mechanics with Constant Allocation Rate 100
The task of the players consists to map geo-features at 1000 distinct places.
Each day a maximum of ten places are allocated to players that have mapped
the corresponding features. The game client informs the players in real-time
on the number of places that can still be mapped that day. After the daily
upper bound is reached, the game server ignores all allocation requests. There
is no queuing of requests. If at the end of the day less than ten places have
been mapped, a place lottery allocates the remaining places to some randomly
chosen players. No geo-features are mapped in places that have entered the c 2 o o = o
lﬂtlﬂr}r playing time

The game mechanics produces an allocation rate of exactly ten places/day
and ends the game after a period of exactly 100 days. To minimize or avoid
the place lottery, the daily maximum should be sufficiently small. It is also a
good idea to try to estimate the difficulty of mapping a place and put “easy”
places into the lottery. Since the difficult mapping tasks are accomplished dur-
ing the game, chances are good that the few remaining places will be mapped
without the incentive provided by the game.

allocation

Antoniou et. al. in Algvist, 2019
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The importance of game mechanics

Neocartographer is inspired by popular games such as Foursquare and Pokémon Go

Box 5.3 Game Mechanics with Convex Allocation Rate

The task of the players consists of mapping geographic features at 1023 dis-
tinct places. At the beginning of the game, a single geographic location is
disclosed to the players. This place will be easy to reach for some players, but
for most players it will be far from their current geographic position and thus
difficult to reach. The place is allocated to the first player who moves there
and accomplishes the mapping task. After 10% of the total playing time, two
more places are disclosed, and after 20% another four places, and so on until
the last disclosure occurs at 90% playing time. The last disclosure of places
informs the players about the geographic position of the remaining 512 dis-
tinct places.

Places are disclosed according to a power law. Assuming a uniform ran-
dom distribution of players and places, the chance to reach a place before
other players doubles in each successive phase of the game. Allocation should
increase from phase to phase provided that the player base maintains its activ-
ity level throughout the game.
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Fig. 5.8 Simulation (a) unallocated places (black cells), allocated places (colored cells)., and play-
ers (colored triangles), (b) activity phases

Antoniou et. al. in Algvist, 2019

For the playing experience, advantages which do not accumulate at all are as frustrating as advantages

which accumulate too fast
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Some lessons learned

Relevant issues for the digital transformation of government and socio-technical

developments in this arena

Serious games can contribute to

* Location interoperability

+ Knowledge sharing

« Higher levels of goals achievement
 Improving geospatial competence
+ Learning through playing

« Adaptability

« Agent based modelling

M=,

25



How to prepare design and
development of serious games?
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How to prepare design and development of serious games?
Both design and development require a collaborative effort

Domain Experts

Game Designers

Users / Testers

Programmers

Development

Defining a clear problem statement helps to keep the design process and the project focused.
In serious games, there is at least one constraint given by the characterising goal.

Mildner et.al. in Dorner et.al. 2016
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‘How' to prepare the design and development of serious games?
Some key rules

« Defining a clear problem statement helps to keep the design
process and the project focused. In serious games, there is at
least one constraint given by the characterising goal

« When determining the target audience and investigating game
elements attractive for this audience, game designhers should
keep in mind that they do not design the game for themselves -
but for the players

« Constant collaboration with the stakeholders (experts,
developers, target audience) from the beginning of the design
phase helps to keep design efforts on track

« The serious content and the game mechanics should follow a
similar pace. For serious content requiring reflective thinking, a
slow-paced game mode should be used. Fast-paces games should
be chosen if fast reaction matters

After Mildner et.al. 2016

28



‘How' to prepare the design and development of serious
games?

Some key questions
« Supervision: Should the game be accompanied by an instructor ?

« Environment: Should the game be played during leisure time or in
a controlled environment ?

« Re-playability: Is the game intended to be played just once, or
should the game be repeatable (as a training application)?

« Timeframe: How much time should be available for playing the
game ?




‘How' to prepare the design and development of serious games?

Strategies for framing serious games: focus on player’s motivation and engagement,

multiplayer interaction

: Overall Aim: Characterizing || User / Game
| Maximize effects & fun Goal Experience

4 Con Cep tual pi’lars: B T » e e st aal
l Criteria for Optimization

« player-centred

Serious Games
° i i * Game state, game world
iterative - e |
. . ] ] Personalization « Single /multiplayer_ Sensing
« interdisciplinary * Offline / online / mobile
’ ! nteg rated Adaptation State Monitoring
= Adaptive control Adaptive * (mobile) Sensing
= Adaptive gameplay Serious Games = Context awareness
* Difficulty adaptation * Player state & behavior
* Procedural content * Psychophysiologic data

Interpretation Knowledge Base Aggregation
= Description & model for serious games

= Game pattern & interaction templates
. = User profile, player / learner model
Dorner et.al. 2016 = {dynamic) Game data, e.g. vital data
= (domain) Knowledge, situation /
adaptation base
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‘How' to prepare the design and development of serious games?
Important aspects - progression

Games with different forms of progression, reaching from simple linear layouts (a) to more complex
layouts with branches (b) or level groups and alternative endings (c)

(b)

Dorner et.al. 2016
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‘How’ to prepare the design and development of serious games?
Important aspects - game flow

high Anxiety
Failure
Maldadaptation
Fn
S
A
=
©
- \O
& < 5\06\
[ S e
% A\
O Boredom
No improvement
low Deterioration
>
low Skill level high

Balance between attractiveness and effectiveness = characterized by concentration, feeling control,
facing goals, getting feedback

Dorner et.al. 2016
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The JRC scenario exploration game

A serious game to help players engage in systemic thinking, discover and create
alternative futures, and create novel engagements between stakeholders

Collaborative Society

Objectives of the serious game:

Shared Circular

- use the foresight scenarios to help players think Strategies
systemically e

/ \

Ny ) SCENARIO

FRAMEWORK

@ SCENARIO

Compact Green

If-Reliance Innovation
Individualistic Society

- make players discover and create alternative
realistic future

FISCAL

Not Supportive

of Sustainability

Ayjigeuieisng jo
aAioddns Aybiy

- build a novel stakeholder engagement platform
applicable to a broad range of topics

\L Y
S~

e
nmcrr<

Bontoux et.al. 2016
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Main lesson learned
What you should remember...

Making a game in itself is a very valuable experience!

34



‘Who': game mastering issues
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Game mastering: situational awareness and adaptation

Game Master = facilitator to present the key framing elements at the basis of the
stories to be developed, preserve the scenario logic and assist players when needed

- 10 prototyping sessions
(4 months)

- players from  various EC
services and other
organizations (ecosystem!)

- able to harvest the stories
created during the gaming
sessions

- de-briefing, further discussions
and strategic analyses after
the game

=l -m 4 A

P“i:*ture 2. Prototype of the JRC SES

36
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Some lessons learned

Adaptability allows to further improve the game, but also facilitates the reuse of game

elements

Adaptation: outcomes are mapped in game
mechanics

I When using an iterative process to design
a serious game, testing of each version is
critical to achieve intended outcomes

I Collect feedback, survey data, observer
notes

I Multivariate testing

Players evaluation:
+ Getting familiar in teaching about scenarios
+ Helps to concretise abstract thinking

+ Explore policy actions on a given topic in a
completely different setting

SCENARIO

EXPLORATION
SYSTEM

= SCENARIO CARDS

random or specific to an issue your group
intends to explore.

Have each player fill out a Vision

Place 5 Megatrend cards in the appropriate
space, and select a varlable card (either at

Distribute player Action cards, and the allotted
number of tokens according to the scenario.

ion statement -

something the will work towards during game

BEGINNING

THE GAME
PUBLIC OPINION

e the Public
Opinon player’s tokens and
recording sheet. Read

s 1 how to property record
each round'’s actions,
La gy ~ weighting, and scores,

STAKEHOLDER
ACTION & VISION

play,
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‘Where’ and ‘"When': dealing with
situational adaptation
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Situational awareness

Avebury portal

A Location-Based Augmented Reality Treasure Hunt for Archaeological Sites

i > Video Image GPS Unit Orientation
~a 7
&= Spirit World
7 Geo- Magnetic
Nayer ‘lr]fplixatl Location Flux
sgged in Input Input
- h J v \ 4
= Mixed World 2
' 3 Device Camera Position Device Compass
£
! Data Data
sl O | masbr ] Tramfr
v v
) . Avebury Portal £
- VT A AT Narrative Engine =
E &
= =
& Data Data B
= Transfer Transfer =
£ = 2
% Image Recognition Puzzle Generator §
z Algorithm Algorithm =
< 0909 i ]
= R ) 2
E Unity I Unity T
= Script(s Script(s) 2
= pt(s) pt(s) £
3
Unif ine < Unity Engine
ol E Alternative l Alternative 3 :
|
/'/ o
.............................. y . P A
N
// \‘\
< Fusion System >
Condition h - Condition
™ d
\\ //
L
AR Treasure Puzzle
! Superimposed Real-Time

Graphics Rendering

Shakouri, 2019



Standards and gamification in the geospatial domain?

Games for modelling the conflict interaction between the attack of an adversary and
the surveillance processes

Attacker

Surveillance processes

(i
2N

Verify
localization

Verify ID

NO

U g NO
i 1 i Network
L, ), Mmanager st
2:(X2;y2) - (K yr) -
e ySiz y2}|Type o _"(( ) <! (%R VoD T

— — R+1:(xp+1syre1) [Type #2 -

PP ) - - 500y

—— 5:(xytE;yate)

— = R+2:(xy+e;ya+e) [Type #5 =

T

Request msg.

Spoofing Req. #1 | Attacker ID |

Spoofing Req. #2

Spoofing Req. #3

Spoofing Req. #4
Spoofing Reg. #5

NO’ s Data msg.

|Type #3
|Type #4- =

%z

I'.'(Xr;yr)

Verify Location

Penalty

Step 1

Allocate Freq.
bands

Request bands

Malicious attack

= Real ID?

Yes No

;..

..Qu'?!pﬁ ) A

I
NO

Vietim NO (Far/ldle)
Source ID Position information Other information
Wrong position Other information
Wrong position Other information
Wrong position Other information

~ Attacker s position

| Other information |

Step 2

{ Honest user )

Yes
Y
Verify ID
Yes
Pass? >
No Selfish attack;
Type 4,5

Y Y

Selfish attack;

Honest user Type 4,5

\

'l" ( Penalty )

| Real ID: The ID of the users, which occupied the requested
| channels.
| Step 1: The spectrum user's identification.

Step 2: The request location verification.

~ Attacker s position

| Other information |

Source ID

Other information

Data
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Conclusion
Main issues to consider in order to maximise the benefits of gamification in the

geospatial domain to stimulate the digital transformation of government

« Serious games can contribute to key issues in the
digital transformation of government and socio-
technical developments (knowledge sharing,
geospatial competence development, ...)

« Making a game in itself is a very valuable
experience

« There are many good practises of serious games in
the geospatial domain, which are adaptable and can
be further built upon

 On-line games can add interactivity to e.g. AR, but
are more vulnerable to security threats



Recommendations
The time is ripe to get started

 Learn by doing
« Don’t start from scratch

« Further research: standards and gamification in the geospatial domain

Gaming Geospatial

SEREE S standards
(GSA) (OGC)
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Open Questions
Starting point for discussion

 What are quick wins of gamification in the geospatial
domain to stimulate the digital transformation of

government?

« Are there any other examples in this context that you

think others could find interesting?

» Are there other issues/aspects we did not touch upon

today that you would like to raise or see addressed?

|

HHI

|sz|

4|“
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Results of the serious game student project, March 25, 2020

Serious game to stimulate a common vision for cooperation among different
stakeholder

The chosen stakeholders:

1. Walking and cycling trails (VVV)
2. Nature area: RivierPark Maasvallei
3. Agriculturalists for asparagus

4. Harbours

5. Agropolis (business)

6. Hotels & restaurants

7. Municipality of Kinrooi

Serious Game;
development of health
tourism in Kinrooi

Jari Vinck, Lore Ceyssens, Sara
Nachtergaele

Professor Thérése Steenberghen & professor Bart Neuts



Method
What did it take to adapt JRC-SES to a different game objective ?

— =

Adaptions

\
y
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3 game stages
Discovery phase

Introduce:

e Themselves

e Activities

e Strengths in health
tourism

e Expectations of
today?

Phase of imagination

Stakeholder 1 draws

statement card

Stakeholder 1 picks most

Stakeholders 2 - 7 discuss
relevance of statement &
stakeholder 1

appropriate cards of
character and future

Stakeholder 1 reacts &
gives own opinion

The bigger picture

Linking cards of character and future of all stakeholders
Apparent focus & locating the potential

Goal: specific keywords for the future strategy

Role of the municipality?

Highly dependent on participants

Phase of design and
evaluation

Transform the former discussed strategy into reality

Specific concepts which fit in the broader discussed framework
Mandatory interaction
Excellent feedback
Time restriction

46




Lessons learned
Positive

e Game contributed to a shared vision

Risk of false expectations?

e Set out the first contours and finalize the smaller aspects
later (different game?)

e Powerfull tool to let stakeholders communicate in the
future

Negative

47



Next steps
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Next steps
ELISE Rapid Studies

« Previous Rapid Studies
« The role of geospatial in the digital government transformation
« APIs: benefits and governance models for the public sectors
« Persistent Identifiers (PID)
» Public participation
« The role of SDI

« Planned Rapid Studies:
« Organisational Interoperability in February
« What else should we investigate?

Visit:https://joinup.ec.europa.eu/collection/elise-european-location- -
interoperability-solutions-e-government/elise-rapid-studies-and-webinars
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