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Context

Many organisations have implemented 
a ‘Stop Work Policy’ or ‘Stop Work Authority 
(SWA)’ that generally state that employees, 
and sometimes even visitors, have the right 
and responsibility to stop the work in case 
of hazardous situations. This “stop work” 
policy consists of procedures to stop work 
when a hazardous situation is perceived. 
However, reality shows that people make 
little use of this last security barrier in order 
to prevent serious accidents. Therefore, 
employers are looking for effective teaching 
aids that motivate employees to speak 
up about safety, and point out potential 
risks. At the moment, there are too few 
effective teaching aids available to practice 
the use of the “stop work” principles in a 
safe environment and to discuss the topic 
structurally. Existing teaching methods 
are focussed on knowledge transfer only 
and do not consider how to apply these 
learning points in practice.  Consequently, 
personnel have factual knowledge about 
“stop work” principles but do not have the 
skills to effectively apply these principles in 
practice. Because of this, the risk of serious 
accidents increases. 

Serious gaming could well ensure an 
effective application of the “stop work” 
safety principles in the workplace since 
it provides a safe learning environment. 
Here, players can experiment and practice 
with “stop work” principles without serious 
consequences. To develop this serious 
game, the companies Raccoon Serious 
Games and Quattor P have joined forces. 
Together with 9 (inter)national partners 
wework on the development of a serious 

About the author

Raccoon Serious Games develops 
and facilitates educational experiences 
that connect and deeply touch people. We 
believe people love to learn through play, 
games, experimenting and mostly by doing. 
Raccoon Serious Games is an expert in 
personalisation. For over five years we have 
been developing tailor made games. 

This article is written by the Raccoon 
Safety Deal team, as a collaborative 
effort. Our team consists of industrial, 
experience and interaction designers from 
the Technical University of Delft and an 
education psychologist hailing from the 
Erasmus University Rotterdam.

For more info on the project you can 
mail to info@raccoon.games , we will make 
sure the right person will get back to you!
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result in an end-product that either is too 
frivolous, doesn’t incite people to play, or 
just isn’t relatable to the player. 

Designing a good serious game, with 
meaningful results, requires us to define 
that tightrope. This paper showcases this 
process of defining in 7, mostly linear, steps

. 
The 7 steps

As with the design of any product, and 
design thinking  in general, you first have to 
define and analyse, then ideate, prototype, 
test, redefine and repeat (Hasso Plattner 
Institute, 2003). Our 7 steps do not describe 
the creative process, but do tell you how to 
utilize the creative process in order to set 
new parameters.

The 7 steps of defining design 
parameters for a Serious Game about 
Safety are:

1. Defining the problem
2. Defining the Target Audience
3. Gathering information
4. Defining key elements of improving 

safety
5. Defining practical parameters
6. Converging into Design Brief - Setting 

our goals
7. Prototyping, testing and redefining

game about the “stop work” policy. The 
game is meant to teach everyone how to 
speak up about safety and apply the “stop 
work” principles in practice. 

Goal of the paper

The goal of this paper is to function as 
a guide on how to define design parameters 
for serious games in safety. Based on 
end-user research, literature research and 
prototype testing. 

Maybe playing a game isn’t the first 
thing that comes to mind when thinking 
about improving safety on the workfloor. 
Especially when considering safety in 
high-risk occupations, where the work is 
inherently dangerous, and consequences 
severe. It sounds like an odd way of 
mitigating the risk of accidents. 

Nevertheless, a serious game could 
be a great solution to increase awareness 
concerning safety, start meaningful 
discussions, and serve as a mirror of 
the companies’ culture and employee 
behaviour. This is only the case if the game 
is well designed (as always). The tightrope 
of fun, seriousness and relatability must 
be walked. Making a wrong decision will 

Design thinking process
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Step 1. Define the problem

To start the project, we need to define 
what our game is trying to solve, what 
the underlying problem is. Without an 
exhaustive problem definition, we have no 
direction in design. Imagine being given 
the assignment to “make a transportation 
vessel of liquid from A to B”. You start 
designing, building, testing etc. until you 
have a large tank that can transport huge 
amounts of viscous liquids under any 
condition. The problem was that the people 
at point B were very thirsty, and required 
cups to drink out of. This may seem like a 
wild scenario, but it is usually the case at 
the start of a design project. A vague goal 
is set, without a proper validated problem 
definition. We are missing a “WHY?”

So, we have to start by finding out why 
the goals of the project aren’t being met yet. 
The start of the project gave us two goals to 
find their “why’s” for. 

1. Enhance the dialogue about safe 
working

2. Increase the use of the Stop Work 
Authority

These goals are the result of preliminary 
research done by the business development 
team, which we can use as a base for the 
subsequent research phase. The first 
thing you have to do as a designer is ask 
questions, a lot of them. Questions like the 
following:

1. What is wrong with the current 
dialogue?

2. Why do we need a better dialogue?
3. Is it difficult to have a dialogue? And 

why? 

Continuous iterative process
It is common for designers to work 

in a continuous iterative process. This 
means you take small steps, then use 
the outcomes and observations of these 
steps to reorient the process itself, define 
unknown parameters or redefine existing 
parameters. You can compare this process 
to the LEAN process! This process involves 
a lot of “trial and error”. Game design 
specifically is not an exact science, but 
more akin to a systemic approach. 

The Special
Every project has something that 

makes it special. In our case it is the split 
between a so-called “main game” and 
“building blocks”. The main game will be 
played once, and lays a foundation. The 
building blocks are games that can be 
played again, after a certain time interval. 
Both games have their own sets of design 
parameters, which have been defined with 
the same process. The major differences 
are in the practical parameters set for 
each, which are further detailed in Step 
5. Essentially we designed two different 
products for the same target audience, with 
the same overall goal. 

The difference in outcome is striking, 
and you can clearly observe what the effects 
of practical parameters are on the design of 
your product. 
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4. A dialogue between who? 
5. Why is the Stop Work policy not used 

enough?
6. Are all Stop Work policies the same?
7. When is the Stop Work policy used 

enough?
8. What is working safely?
9. What is working unsafely?
10. What is safe enough?
11. … and more

We are trying to find out what the 
barriers are for reaching the set goals. These 
barriers will form the core of the game, the 
challenge for the players to overcome. 

The next step is to determine who to 
ask these questions. 

Step 2. Define target 
audience

Now that we have a list of questions, 
we have to find the correct people to pose 
these questions to. We need to know who 
our players are, because a game designed 
for managers is different from a game 
designed for technicians. One game 
mechanic might do well with teenagers 
from suburbia, but fail completely with our 
target audience, which in its own group will 
still have mixed results. What does and 
doesn’t work depends heavily on the player 
and his state of being. Sometimes you 
just do not want to play a game, or have a 
challenge. 

This step has two major goals: 
1. Defining the functions of the players 

(are they managers, manual laborers, 
support, etc)  
a. By defining which people within 

a company will play the game, we 
narrow the research field.

2. Creating a personal player profile
a. With a common set of 

characteristics of the employees, 
we can design a game which fits 
most of the people within the set 
functions. 

Functions of players
The assignment states that anybody 

on a site has the authority to stop the work 
if that person sees an unsafe situation. 
Theoretically, this is every type of person on 
the planet, which is too large of a group of 
course. 

The project aims to have a large impact. 
The largest impact is theoretically gained by 
focusing the game on the people that come 
into contact with dangerous situations the 
most. Handle the problem at its core, so 
to speak. By designing for the “man on the 
floor”, there is no noise, no lag between the 
actual dangerous situation and the solution 
we are providing. 

This narrows our target audience 
significantly, but it is still very broad. 
For example, this group contains both 
underwater welders, workers responsible for 
on-site transport of molten steel, but also 
those responsible for detailed outfitting on 
luxury yachts. 
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Personal player profile
To have the game fit most of the people 

in our target audience, we have to find 
out if there are any characteristics that 
cross borders, companies and functions. 
We are looking for simple things like age, 
gender, education, language, type of work, 
etc. However, we are also looking for more 
complex information, such as general 
disposition towards safety and danger, 
game type preference, motivation for work, 
ability to understand complex systems, 
relation to co-workers etc. 

Step 3. Gathering (rich) 
information

Steps 1 and 2 have mostly formulated 
questions to be answered. Step 3 is simple, 
in theory, yet hard in practice: Getting 
answers to our questions! 

Unfortunately this is the part where we have 
to insert our covid-19 disclaimer. Because of 
the global pandemic, most of our information 
gathering had to change in method. This 
resulted in less rich information, which slowed 
our design process significantly. 

We needed both “flat” information and 
“rich” information. Flat information are 
things such as the type of work that you 
do, the language you speak or how long you 
have been with a company. Rich information 
is about the unspoken, unwritten and 
subconscious information around. It is 
about the attitude and emotions of people, 
such as what is your definition of safe or 
dangerous? It is the things that employees 

of a company take for granted, or as normal, 
which, for an outsider, is essential. Rich 
information is found in body language, 
tone-of-voice, smell, sight, observations, 
way of walking, environment scanning, 
group behaviour and much much more. 

We need both types of information 
because, as outsiders, we have to immerse 
ourselves in the world of our audience. 
We have to empathize with the future 
players, to make decisions from the players’ 
perspective, instead of our own. The more 
we immerse ourselves, the more accurate 
our decisions will be, and the more effective 
the prototyping phase. 

We used four different methods of 
gathering flat and rich information:

1. Digital interviews with end user
In the ideal situation we would have 

done physical interviews, but because of the 
global COVID-19 pandemic these interviews 
turned digital. We used these interviews 
to fill out our flat information and get a 
first serving of our rich information. With 
digital interviews it is a lot harder to get rich 
information, which was mostly acquired 
through playtesting. 

We conducted interviews with people 
from many different cultural backgrounds, 
with a wide range in age, specific function, 
location and experience.
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2. Digital Interviews with HR, QHSE 
and operations managers

While our game is aimed at the “man 
on the floor”, it is notoriously difficult to 
self-reflect. Therefore we needed to talk with 
people in functions with more overview, 
such as QHSE managers, operation 
managers and HR professionals. With these 
interviews we created insight into long-term 
issues and developments, and provided 
a sense of what the company stands for. 
These interviews create context for the end-
user interviews. 

3. Site visits
Normally we would combine the 

interviews with site visits. Most of our site 
visits were canceled, or came about in 
the prototyping phase. We need to see the 
environment in which people operate to 
understand the problems they are facing. 
Noise, for example, is easily forgotten. 
It does make it harder to speak to each 
other. For the man on the floor the noise is 
normal. For us, desk-jockeys, it is unknown. 
These things do not come up in interviews, 
because they are considered “things you 
know” about these high-risk environments.

We used the sparse site visits for the 
look-and-feel of the product, as well as for 
several choices regarding the materials 
used. 

4. Social Media research
We present a different side of us at work 

than outside of work. We wanted to find out 
which, if any, connections there are between 

personal social media outings and working 
in high risks environments. Social media 
is used to showcase highlights of your life. 
This means that posts about your work, 
work area, or expertise showcase what you 
love about your work. We used this research 
to develop our story; What makes it cool, 
across cultures, to work in this field you are 
in? What makes you, as a person, proud? 

Playtesting led to rich information about the 
target group



9Safety Deal | Stop Work – Strengthening the dialogue on working safely – an initiative of Quattor P & Raccoon 
Serious Games

Step 4.  Defining key 
elements to improving 
safety

Step 4 is conducted parallel to Step 3. 
Our goal is to enhance the dialogue about 
safe working. In Step 1 we started with 
asking questions. Most of these questions 
are about the goal and the obstacles for 
reaching this goal. We have to define 
these obstacles, as they will be featured 
in the game as hurdles for the players to 
overcome. 

Luckily we have an expert partner 
in Quattor P for this. They specialise in 
safety, improving safety culture and safety 
processes. Their extensive knowledge and 
literature research helped to define which 
human processes we need to tackle in order 
to improve safety. 

We used two methods to define the key 
elements: We used literature research and 
the interviews described in step 3. 

Literature research
Most of the literature research is done 

by Quattor P, and culminates in four main 
problems between the current state and a 
safer world.

1. Hierarchy and fear of confrontation and 
“negative feedback”

2. Time pressure makes safety a fluid 
concept

3. Employees have different knowledge 
and risk perception

4. A lack of a sense of responsibility

Interviews
The interviews created a lot of input on 

definitions, perception and general regard 
of safety. In regard to the key elements of 
safety, the interviews served as both input 
and validation of the literature research. 

Combining Step 3 and Step 4
These four main problems are crucial to 

our game: We must get these into our game, 
one way or another. The trick is combining 
steps 3 and 4, how do we reach our target 
audience? How do we get our message 
across? How do we talk to our players? How 
deep will their understanding go? Which 
game mechanics will make sense to our 
players? 

In game design, you have to find these 
answers by making prototypes and testing. 
How we did that, is described in Step 7. 
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Step 5. Define practical 
parameters

In the design process, ideas can grow 
pretty wild and big. In the ideation phase, 
we commonly use something called the 
“green light policy”. This means that every 
idea is okay and has its merits. We do this 
to jumpstart the creative mind. Perhaps 
you recognize the same practice in improv 
comedy, where the “Yes, and..” technique is 
used to build stories and ideas. Although 
this is a powerful tool and mindset for 
generating ideas and parts of solutions, 
the outcomes might not fit the practical 
world. After the ideation phase you generally 
tone down your ideas within the practical 
framework. Which means we have to set 
up this practical framework, lest we end up 
with an unusable product. 

Our subsidy application pre-defines 
a few practical parameters for us. The two 
most important ones are the split between 
the “Main Game” and the “Building Blocks”, 
and the desire for the product to be “easily 
transported by people”. 

The split in two games gives us two 
important practical constraints, being time 
and replayability. Time determines how 
complex the message we want to convey 
will be. Replayability determines how linear 
gameplay will be. For example, an escape 
room is linear, whereas chess is non-linear. 

The time available for the Main Game 
is longer, which means we can create a 
more complex system, with correspondingly 
more complex learning outcomes. The Main 
game is played only once by a certain group 

of players, which means we can have a 
more guided experience, instead of a well-
balanced system of variables. 

The time available for the Building 
Blocks is short, very short, shorter than 
most games in fact. Which presented 
a significant design challenge. The 
game must be explained and played 
within a maximum of 15 minutes, so it 
doesn’t interfere too much with day-to-
day business. This game must also be 
replayable, which means we have to use 
some system of variable input, which 
randomizes the playing field. The biggest 
consequence of this constraint is the 
‘fun’ element of the game. It is a challenge 
to design a game that is both fun and 
educational, while it should be played in 
such a short time. For this reason, the 
building block is more focussed on the 
learning aspects of SWA and less on being a 
fun or addictive game. By asking the target 
group we discovered that it was prefered 
to have a useful game that lies close to 
reality. A game that was mainly fun would 
not be taken seriously and employers and 
employees would not make time to play the 
game.The learning effects should be clearly 
visible for the players to see the use of 
playing a game during work time. 

The desire for transportability gives 
another two important practical constraints, 
being weight and size, especially for 
the main game. We want to create an 
experience, which means the amount of 
props for the game will be larger compared 
to “regular games”. However, we cannot go 
all-out on this because we have a size and 
weight constraint.
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Apart from the given parameters of 
the grant, we need to find out some other 
parameters for practical use; 

1. In what locations will the game be 
played?

2. Is it noisy, dark, light, on solid ground, 
static, inside or outside etc. 

3. On what surface will the game be 
played? 

4. Where are the games stored?
5. How far away are the players from each 

other?

prototypes are on the right track.

What sort of things can you find in a 
Design Brief? A Design Brief can include, 
for example, the answers to the following 
questions:

1. What are the learning goals of the 
game? And how do we check if these 
goals are met?

2. Who is the target audience of the 
game?

3. What should be the look-and-feel of 
the game? And what shouldn’t the 
game look like?

4. How long should the playing time of 
the game be?

5. How many players can you play the 
game with?

6. What is the size of the game?
7. Is there a need for a facilitator in order 

to play this game?

Normally, the Design brief will be 
concluded before the design and prototype 
phases start. After all, the base principles 
of the game must be clear. Due to the 
large number of project partners and the 
previously mentioned COVID-19 issues, 
the process of this part of the project 
was less linear. We started designing and 
prototyping while we were still interviewing 
and gathering information from our target 
group. After all the interviews we were ready 
to finalize the design brief. 

In practice, this did not cause any 
problems and could have also caused more 
creative input in the first brainstorms. 
However, we would recommend a more 
structured approach where the design brief 
is finished before starting the design phase. 

Step 6. Converge into Design 
Brief

All the work described in steps 1 
through 5 would be for naught if they are 
not documented. As a rock in rough waters 
we have our Design Brief. This document 
contains all the answers we need to start 
designing.

The more we have in a Design Brief, 
the easier the design process will be. The 
more clearly defined your parameters are, 
the better you can validate whether your 

Research about the context where the game will 
be played
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bit of a deceiving name; It is not sequential, 
as it is done continuously throughout the 
project.

That being said, there are distinct 
gradations in prototype testing. It starts 
with in-house testing of paper prototypes. 
Think of some prints, post-its, random 
objects in the office, and scotch tape. 
These prototypes require a vast amount 
of imagination, role playing and patience. 
Because of these reasons we need 
experienced (game) designers who can 
ignore the state of the product and regard 
the underlying principles. We started with 
paper prototyping during the first round of 
interviews, to check whether our first ideas 
had any valuable elements in them. We have 
tested around 10 different paper prototypes 
of varying degrees of detail during this 
phase, which took around 3 months. 

While the materials are very basic, the 
insights are quite deep. Several mechanics, 
of which we thought they would invoke the 

Especially with a high number of project 
partners and designers on board. The design 
brief serves as a communication document 
for stakeholders as well as a reference 
document for designers to check whether 
concepts still fit the target group and 
project goals. Additionally, halfway through 
the project there were many changes in 
the people making up our design team. 
The Design Brief proved a good tool to 
understand the project rather quickly. 

Step 7. Prototyping and 
testing

As with any product, perhaps for games 
doubly so, it is important to build and 
test prototypes. The complex nature of the 
product itself, with variables in the game 
and in the players, make it hard to predict 
outcomes. We were very pleased with the 
amount of test groups and testing time we 
had for this project.

The prototyping-and-testing phase is a 

Prototype testing the game with colleagues
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The final stage is testing with our end-
users. Because this project is done with 
a smorgasbord of partners, we had plenty 
of testing opportunities. These testing 
moments were spread out over a period 
of five months, with 32 testing moments. 
The impact per partner was low, for us it 
was quite the process; It means we had 
an average of 1,6 tests per week. For the 
building blocks we used the first three 
months to compare three very different 
concepts with each other. The final two 
months were used to find out whether 
a weekly repetition of an educational 
game is bearable and if it has increasing 
educational returns. For the main game, we 
mainly wanted to find out whether the game 
conveyed the right message, and which 
level of complexity the players can handle. 
The last tests were mainly for testing details 
and balancing all aspects of the game. 

We quickly found that weekly repetition 
of a non-finished game is hard for our target 
audience. Therefore, we used these tests 

dynamics we needed, did not work, whereas 
others did. These rough selections form the 
base for the next stage of development.

The next phase is testing with our 
affiliates. For this phase we took the 
prototypes to the next level, by introducing 
basic game materials such as a game 
board and black and white cards. Some 
of our tests were digital, which forced us 
to digitize the concepts as well. Digital 
prototyping is quite clunky, this forced us to 
smoothen our rules and simplify the games. 
An unexpected bonus to working remotely. 
We used this phase to test whether our 
ideas pushed the right buttons, and 
whether they are relatable to those within 
the field. In short, we are trying to find out 
whether our solutions to the combination of 
Step 3 and 4 do the right things. 

Again, we took the elements of our 
games that worked, dumped the non-
working aspects and carried on designing. 

Different prototyping stages. Testing with: 1. Colleagues, 2. Affiliates, 3. End users
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diverse, all opinions and reactions are 
important to get a broad view of what 
the game should look like. 

The next step is the production phase. 
We are looking forward to developing these 
thoroughly validated game concepts into 
games that provide fun and ensure learning 
benefits around Stop Work Authority across 
the globe. 

We hope you have found the 
information provided about this topic 
interesting. Don’t hesitate to contact us 
with any questions

info@stopwork.nl

to make small alterations to the game, to 
smoothen the overall game experience. 

Every single test yielded some useful 
results, be it on the educational aspect, 
fun, challenge, process, story, or visuals. 
Because of the rapid succession of tests, 
we were able to quickly make changes and 
observe their effects. 

Conclusion

And now we have come to the end of the 
7th step. We have a clear and substantive 
validated set-up of both the main game and 
the building block. 

Or course, a lot has been learned during 
this design process. The most important 
learning point as far as we are concerned 
are: 

1. On site visits are necessary to create 
a strong framework. It is impossible 
to get a clear view of reality through a 
computer or phone screen (e.g sound, 
smell, atmosphere). 

2. Clear deadlines and milestones help 
to define intermediate steps. This is 
especially necessary with such a large 
international project. 

3. An open door: Employees on the work 
location have different views on certain 
issues than managers can have. Both 
views should come forward in the 
game. Designers should be aware of 
this. 

4. Every test is valuable. We did tests with 
enthusiastic, critical, experienced, and 
young groups, to name but a few. Since 
the target audience is tremendously 

Elaborate prototype testing with colleagues


