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Can the game EmPATHs raise awareness & empathy of players
towards vulnerable-to-exclusion users of mobility hubs? 

Research question

What is a 
serious game?

• Follow a specific agenda to change players’ 

perspective, improve skills, or encourage 
certain attitudes.

• Fun & entertaining.
• Can enhance prosocial behavior.
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Source: CoMoUK. (2021). Mobility Hubs Toolkit. - https://como.org.uk/wp-
content/uploads/2021/09/CoMoUK-Mobility-hubs-toolkit.pdf

• Seamless connections.
• Support multi and 

intermodal trips.

• Accessible for all.
• Placemakers.
• Improved public realm 

and attractivity.

Mobility hubs
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2 Theoretical Background

Figure 2.4: Example of serious games: a) Life on Wings - awareness to birds in urban spaces, b)
collaborative game for city planning, and c) ParticiPécs - cooperative game for urban
planning (Sandbhor et al. 2021; Sousa 2020; Tóth and Poplin 2014).

Table 2.4: Application of serious games in various contexts.

Source
Field/type of application

Urban planning and co-design Transport Policy Empathy Education and awareness

Belman and Flanagan (2010) x

Kocher (2019) x

Yang et al. (2021) x x

Sousa (2020) x

Belman (2016) x

Tóth and Poplin (2014) x x

Woodcock et al. (2022)

Buiel et al. (2015) x x

König et al. (2019) x x

Olejniczak, Newcomer and Meijer (2020) x

Latifi, Monfared and Khojasteh (2022) x

Ampatzidou et al. (2018) x x

Scurati, Ferrise and Bertoni (2020) x

Os (2012) x x

Guimarães, Maaß and Gertz (2014) x x

2.5.2 Design recommendations for serious games

Regardless of the application, an essential element of serious games is enjoyment because it main-

tains players’ motivation and engagement through the game (König et al. 2019; Sousa 2020; Os

37
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Creating the game

1. Theoretical background

Mobility & 
accessibi-
lity experts

Social 
justice 
experts Gamers

Serious 
games 
expert

Trial 
1

Version 
2

Trial 
2

Version 
3

Trial 
3

Version 
4

Final 
version

Feed-
back 

Version 
1

2. Iterative design
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Goal:
To reach as many
destinations as possible
playing with different
characters.

Wins the player who has 
played more character
cards.

The player/team who has more points  at  the
end of  the game durat ion (20 min)

 -  or  -  
 

The player/team who has more points  after
al l  the characters '  cards had been played.

2 spaces

3 spaces

up to 2  spaces + 1

space in  other  mode 

1 space + 1  space in

other  mode 

1 space + 1  spaces in

other  mode 

Who wins the game?

How to move?
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You are in the early stages of dementia, so you like
to go out on your own while you still can. The
doctor warned you about changes you might face,
like forgetting to buy the tickets and getting
disorientated or confused about the spatial
distribution of things and services.

You suffered a brain injury 4 years ago. Now you
struggle to navigate the streets even with
directional references. What works better for you
is visual information that includes landmarks.
Those you can easily remember!
The only physical repercussions you have are
hand movement limitations, making it difficult to
grab objects and make precise movements.

A few years ago, you suffered a car accident and
lost mobility below the hip. Since then, you have
been using a wheelchair to get around. Walking in
the streets or using public transportation can be a
challenge.

62Age
• Early dementia
• Forget things and can 

get disorientated 
sometimes

Charac-
teristics

42

• Acquired brain injury
• Work better with pictograms 

and landmarks
• Hand movement limitations

Age
Charac-
teristics

39 • Wheelchair user
• Need special bikes

Age Charac-
teristics

P Q R

Which transport modes can you use and which 
elements do you need?

Play all the corresponding cards to unlock a mode

Bike &     
e-scooter

No, you do not feel comfortable nor safe riding 
a bike

Walking

Location signage with 
landmarks 

Traffic lights with 
longer time & speed 

calming

Public 
transport

Location 
signage with 

landmarks 

Consistent, 
simple & big 
information

Assistance 
staff

Which transport modes can you use and which 
elements do you need?

Play all the corresponding cards to unlock a mode

Bike &      
e-scooter

Accessible bicycles 
for different needs

Location signage with 
landmarks 

Walking

Location signage with landmarks 

Public 
transport

Travel 
guidance 

(accessible) 
app

Consistent, 
simple & big 
information

Avoid 
pull/push 

doors

Which transport modes can you use and which 
elements do you need?

Play all the corresponding cards to unlock a mode

Bike &      
e-scooter

Accessible bicycles for different needs

Walking

Even, barrier-free & 
low slope pathways

Traffic lights with longer 
time & speed calming

Public 
transport

Even, 
barrier-
free & 

low slope 
pathways

Avoid 
pull/ 
push 
doors

Ramps, 
elevators 

& 
escalators

Accessible 
height and 

width

Character
cards:
Tell the story of the
character with their
mobility limitations and 
needs. 
The game has 22 
different cards.
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Element cards:
Represent different
inclusive design elements
required to unlock the
transport modes. 27 
different elements are 
represented in the game. 

Element
cards (        )
needed to

unlock each
transport

mode

Game components
The cards

Element cards (         ) :  represent  d i f ferent  inclusive

design elements required to unlock the transport  modes.

The game has a total  of  140         represent ing 27

dif ferent  design e lements.  

EC

Character  cards (         ) :  te l l  the story  of  the character

with their  mobi l i ty  l imitat ions and needs.  The game has

22 di f ferent         .

CC

Character
descr ipt ion

Brief
summary

Character 's  ident i f icat ion letter

Example of  EC     can be recognized with
this  symbol  on the back

EC

Other rules

keep i t  for  further  turns

can exchange i t  with  another  p layer .

     I f  a          ( l ike "moving an addit ional  space"  or  "pr ivate

bike" )  cannot  be used in  the moment,  you can:

OR

     Detours assigned by a         can be reached before or

after  the dest inat ion.  However,  you must  have completed al l

detours before taking a new        and        .

     Only  1  transport  mode per  turn can be use.

Ending the game
Make sure to  f in ish the game with a complete f inal  round:  

 just  after  the last  p layer  of  the round f in ish their  turn.  

SC

SC

CC DC

CC

EC

EC

Who wins the game?
The player  who has reached more dest inat ions with mult ip le

characters  wins the game.

move the maximum number of  spaces.

reach your  dest inat ion.  In  th is  case,  keep your         to

count  at  the end the total .  Draw a new        and         for

the next  turn.  

Your  turn ends when you:  

OR

Then,  the game cont inues with the next  p layer .

CC DC
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Special cards: 
Can challenge or help
the player. 

reach a micro-mobi l i ty  stat ion         

have a "pr ivate bike"         .

        Using a bike is  possible  i f  you:

OR 

      Move the number of  spaces corresponding to the

transport  mode.  Draw as many new         as  p layed.

I f  no transport  mode can be unlocked,  you can walk  1

space (        )  without  p laying any         .  

3

Dest inat ion cards (         ) :  indicate which dest inat ion 

 your  character  has to  reach.  The game board has 20

dif ferent  possible  dest inat ions.

DC

Special  cards (         ) :  can chal lenge or  help the player .

The 30         include 18 di f ferent  act ions.

SC

Example of          can be recognized with
this  symbol  on the back

DC DC

with letter (s )  on top indicate which         i t  appl ies  to .

The character 's  ident i f icat ion letter  can be found at

the bottom of  every        .

CC

Appl ies to
al l  CC

Appl ies only

to these CC

If  your  character  cannot  cycle,  you can keep th is  card

for  future turns or  exchange i t  with another  p layer  for

an         .

Note:  even after  reaching a micro-mobi l i ty  stat ion or  having the

"pr ivate bike"        ,  you st i l l  need to play the         specif ied for

your  character  to  move with a bike.

SC

EC

SC EC

If  your          does not  match your          requirements:

Negot iate with 1  or  more players to  exchange 1 or

more        .

Choose 2 of  your          to  exchange them with new

ones from the deck.  P lace the old         on the

bottom of  the deck.

OR

CCEC

EC

EC

EC

SC

The rest  of  the         apply  to  al l         as  indicated in  the

top.

SC

CC

EC

2.

Once a transport  mode is  unlocked,  i t  remains unlocked 

for  the character  unt i l  the dest inat ion is  reached.

EC

SC CC

CC

Example of          can be recognized with
this  symbol  on the back

SCSC
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Special cards: 
Can challenge or help
the player. 

From where you are, you can 
see how steep the path is.

You can switch all your current 
element cards for new ones 

from the deck.

You can switch all your current 
element cards for new ones 

from the deck.

Place a new mobility hub at an 
existing public transport stop! 
Start your trip from there and 

move 5 spaces on your chosen 
transport mode without playing 

any EC.   .

You can choose/combine transport 
modes (following the restrictions of 
the    .   ). The mobility hub remains 
available for all players. Its inclusive 
design allows everyone to move 5 

spaces from here.

Place a new mobility hub at an 
existing public transport stop! 
Start your trip from there and 

move 5 spaces on your chosen 
transport mode without playing 

any EC.   .

You can choose/combine transport 
modes (following the restrictions of 
the    .   ). The mobility hub remains 
available for all players. Its inclusive 
design allows everyone to move 5 

spaces from here.

You want to relax a little at the 
English Garden. 

You can do this on the way or 
after reaching your destination.

Lucky turn! 
Draw an additional element 

card from the deck.

Lucky turn! 
Draw an additional element 

card from the deck.

Place a new mobility hub at an 
existing public transport stop! 
Start your trip from there and 

move 5 spaces on your chosen 
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modes (following the restrictions of 
the    .   ). The mobility hub remains 
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design allows everyone to move 5 

spaces from here.
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Start your trip from there and 

move 5 spaces on your chosen 
transport mode without playing 

any   EC.  .

You can choose/combine transport 
modes (following the restrictions of 
the    .   ). The mobility hub remains 
available for all players. Its inclusive 
design allows everyone to move 5 

spaces from here.

What you need:

D E J L O N

OR

(priority)
Seating

Handrails 
& support

OR

Even, 
barrier-

free & low 
slope 

pathways

Applies to: All CC Applies to: All CC

Applies to: All CC Applies to: All CCApplies to: All CC Applies to: All CC

Applies to: All CC

Applies to: All CC

Applies to: All CC
Applies 

to:

EC

CC CC

EC

EC

CC

EC

CC

Introduction of 
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Destination
cards: 
Indicate which
destination your
character has to reach. 
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bottom of  the deck.

OR

CCEC

EC

EC

EC

SC

The rest  of  the         apply  to  al l         as  indicated in  the

top.

SC

CC

EC

2.

Once a transport  mode is  unlocked,  i t  remains unlocked 

for  the character  unt i l  the dest inat ion is  reached.

EC

SC CC

CC

Example of          can be recognized with
this  symbol  on the back

SCSC

reach a micro-mobi l i ty  stat ion         

have a "pr ivate bike"         .

        Using a bike is  possible  i f  you:

OR 

      Move the number of  spaces corresponding to the

transport  mode.  Draw as many new         as  p layed.

I f  no transport  mode can be unlocked,  you can walk  1

space (        )  without  p laying any         .  

3

Dest inat ion cards (         ) :  indicate which dest inat ion 

 your  character  has to  reach.  The game board has 20

dif ferent  possible  dest inat ions.

DC

Special  cards (         ) :  can chal lenge or  help the player .

The 30         include 18 di f ferent  act ions.

SC

Example of          can be recognized with
this  symbol  on the back

DC DC

with letter (s )  on top indicate which         i t  appl ies  to .

The character 's  ident i f icat ion letter  can be found at

the bottom of  every        .

CC

Appl ies to
al l  CC

Appl ies only

to these CC

If  your  character  cannot  cycle,  you can keep th is  card

for  future turns or  exchange i t  with  another  p layer  for

an         .

Note:  even after  reaching a micro-mobi l i ty  stat ion or  having the

"pr ivate bike"        ,  you st i l l  need to play the         specif ied for

your  character  to  move with a bike.

SC

EC

SC EC

If  your          does not  match your          requirements:

Negot iate with 1  or  more players to  exchange 1 or

more        .

Choose 2 of  your          to  exchange them with new

ones from the deck.  P lace the old         on the

bottom of  the deck.

OR

CCEC

EC

EC

EC

SC

The rest  of  the         apply  to  al l         as  indicated in  the

top.

SC

CC

EC

2.

Once a transport  mode is  unlocked,  i t  remains unlocked 

for  the character  unt i l  the dest inat ion is  reached.

EC

SC CC

CC

Example of          can be recognized with
this  symbol  on the back

SCSC
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26 
participants
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Evaluation as a 
serious game

11

Students (n=5)
General public (n=12)
Practitioners (n=9)



Students (n=5)
General public (n=12)
Practitioners (n=9)

Evaluation of the 
the main goal
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Participants’ 
description of the 
game
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Pre-game task
Mobility hubs’ elements

After-game task
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4
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15
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Information at the
site

Food & drinks Placemaking Comfortable wait ing
areas

5
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7 6
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navigation
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wayfinding

Other
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Can the game EmPATHs raise
awareness and empathy of
players towards v2e users of
mobility hubs? 

Back to the research 
question

• Evaluation of the impact on the long-
term.

• Improvement of pre- and after-game
task.

• Application in university classes and 
mobility-related activities open for
citizens.

• Time limitation for stakeholders from the
planning field.

• Not a co-design tool but a 
sensibilization tool.

Further research and 
applications

Yes
• Good evaluation of

serious games
characteristics

• Awareness & 
empathy
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Contact: f.navarro@tum.de

Icons sources: www.flaticon.com & www.canva.com

linkedin.com/in/fernanda-navarro-avalos/


