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Climate Change is one of the biggest challenges humanity has ever had to face. 
Although in need of refining, technology solu�ons have largely been developed. 
However, in order to transi�on to Net Zero and enable sustainable development 
more broadly, we also need to change the behaviour of individuals, organisa�ons, 
policy makers and the society. Among others, it entails facilita�ng behavioural 
change to switch to new technologies, mapping out what people are prepared to 
change, and simula�ng a system in which policy makers can trial different policies 
for Net Zero and sustainable development.  

These guidelines outline the process we follow in the Gamifica�on Lab for 
Sustainability (GLAS). GLAS provides an environment to enable research on 
behavioural challenges in Net Zero transi�on and sustainable development, 
focusing on three areas: (1) Designing and analysing gamified interven�ons to 
facilitate behavioural change, (2) Building and valida�ng simula�ons of social 
systems to help different stakeholders make be�er decisions, and (3) Engaging with 
different stakeholders to explore alterna�ve futures in areas of concerns. 
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INTRODUCTION  
 

 
This document outlines the guidelines for the design and development of 
gamification and serious games for sustainable development created and used 
by the GLAS (Gamification Lab for Sustainability) at Heriot-Watt University. The 
guidelines are the result of analysis of the current proposition of serious games 
in different application domains and expertise of GLAS in developing games and 
using gamification to address global societal challenges in healthcare, teaching 
& learning, societal transformation, environmental sustainability, organisational 
learning & development, and human-machine knowledge.  
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The proposed process consists of 6 stages (Figure 1) and is based on the combi-
nation of development processes designed for gamification development 
(Morschheuser et al., 2018) and new product development (K. T. Ulrich & Ep-
pinger, 2000). The phases include (1) Planning, (2) Concept Development, (3) 
Pre-production, (4) Production / Detailed design, (5) Prototype, testing & Refine-
ment, and (6) Release, advertisement & data collection.   

Figure 1. Development phases for gamification and serious games. 
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Gamification development is usually a cyclical process where stages are often 
repeated or overlap (Figure 2). Thus, the sequence on Figure 1 does not suggest 
that the development process has to progress through each stage linearly. 
Instead, the stages and phases within each stage can progress concurrently and 
iteratively. For example, users’ and key stakeholders’ involvement can be 
observed through all stages of the design and development, either to refine the 
objectives, inform the concept, provide their feedback or participate in testing 
prototypes. Rather the below guidelines suggest aspects to be considered and 
methods used in each phase. 

Figure 2. Iterative process of gamification apps and games development 
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1. PLANNING 
 

 

The team collects data from literature and poten�al users. 

 

 Understanding the context of the problem to be addressed 
 Defining the scope and objec�ves of the project 
 Defining evalua�on metric 
 Defining the target users 
 Literature Review  
 Data collec�on and analysis from the target users and stakeholders 
 Refining aims and objec�ves 
 Causal mapping for exploring the objec�ves. 
 
 
At the start of the project, the team explores the context of the project and refines 
the aims and objec�ves of the project based on the improved understanding of the 
context and the problem. Typically, this involves reviewing the literature on the 
understanding of the problem that has already been developed and the exis�ng 
solu�ons in the given context as well as the adjacent context that has already been 
proposed (and their effec�veness). This phase also includes defining and 
interviewing target users as well as engaging with key stakeholders, e.g., within a 
workshop, a focus group, or through interviews.  

The early interviews can provide the basis for forming an advisory board consis�ng 
of the stakeholders the team engaged with, who will overlook the progression of 
the project. The interviews with target users might also be used to iden�fy key 
users who can be involved in the detailed design and tes�ng phases to provide 
early feedback on the design.  

When the aim of the project is refined, the team creates targeted objec�ve 
statements and determines how they �e into performance behaviours or skills the 
game is aimed to develop. Serious games should always focus on achieving the 
characterizing goal and should support the player in achieving this goal. Learning or 
training content must remain in focus during gameplay and game elements should 
not interfere with the learning or training process. The characterizing goal of a 
serious game is closely linked to the applica�on area. In educa�onal games, the 
characterizing goals include learning or training effects. In games for health, the 
characterizing goals include changes in vital status or general changes in a�tude 
and behaviour.  
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Pre-Evalua�on  
Defining the goals will also help to design an evalua�on metric for measuring the 
effec�veness of the solu�on and the impact achieved. While evalua�on is most 
o�en conducted a�er the project is released, the metrics and methodologies that 
help the team perform their evalua�on are best through early on. Having ideas for 
how data can be collected, and success evaluated can help align the theory driving 
the design with the finished product. For example, if a project requires data to be 
collected about how players make a certain decision within a game, then building a 
method to collect that data will be required during produc�on.  

There are different evalua�on tools that can be used for impact measurement. One 
of the most popular tools is to measure the number of downloads, ac�ve 
installa�ons and different devices. When it is a gamified system, for instance a 
gamified learning course, the numbers on the par�cipa�on, the numbers on the 
cer�ficates and on the ra�ngs can be checked. In serious games, different game 
analy�cs func�ons can be incorporated, for instance how many par�cipants 
decided on par�cular op�ons or how fast they are progressing in the game, or any 
other parameters captured in the game that can be used a�erwards to measure the 
effec�veness and the impact.  

Another evalua�on tool that is o�en used are ques�onnaires included in the game. 
They can be pre-ques�onnaires before or at the beginning of the game, post-
ques�onnaires a�er playing the game or a�er reaching a certain level in the game, 
and longitudinal ques�onnaires a�er a month or a couple of months a�er playing 
the game.  

Impact measurement can also be conducted by placing the players in a real-life 
context and evalua�ng how they can apply learning from the game in real life. In 
this case, the players reflect on what was learned in the game context and apply it 
on their own contexts. The team can ask the players to submit their solu�ons in a 
simplified way (for instance, it can be bullet points of the things done) which then 
can be measured and quan�fied. 

In-game experiments can also be used as the evalua�on metric. Players are 
randomly assigned to the groups, where one group is provided with one type of 
addi�onal informa�on, the second group is provided with another type of 
addi�onal informa�on and for the third group, the tes�ng group, no addi�onal 
informa�on is provided. The team can then measure how this affects the players’ 
decisions in the game depending on what type of informa�on they received. The 
data collected during the in-game experiments cannot be directly extrapolated to 
the real world and should be considered in the context of the game environment.  

There also can be indirect impact of the game which can be integrated into the 
evalua�on metric, for instance unintended reac�ons, social media responses and 
follow up events. 
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Serious games usage and learning assessments are of interest to researchers and 
educators. They are usually addressed apart from the game through 
ques�onnaires, observa�ons, or interviews. A common problem in assessments is 
the lack of interest from some par�cipants, who answer without the proper care 
and a�en�on or even leave ques�ons unanswered. Therefore, assessment must be 
performed appropriately – at the right moment and with proper dura�on. Including 
data acquisi�on and assessment within the serious games could work around some 
issues: by using a player's registra�on feature, for example, one can compel players 
to fill in some demographic informa�on; knowledge assessment can also be 
included before and/or a�er a match, as a game dialogue or even merged 
somehow with the gameplay. In this way, there is no sudden change in paradigms: 
things to do in the game (play - fun) and things to do outside the game (answer 
ques�ons - boring). The frequency and the assessment design, however, should be 
thought carefully. Players may not like to answer a virtual ques�onnaire every �me 
before and a�er a match (frequency), but they would probably mind less to be 
assessed too o�en if it happens as part of the gameplay.  

Facilita�ng Co-design 
Serious games and gamifica�on will o�en have domains rela�ng to specialist fields 
or complex issues. External team members are o�en brought in to help improve the 
accuracy and authen�city of games that handle these ma�ers. Facilita�ng their 
input can be achieved through Co-Design. 

To develop an effec�ve and a�rac�ve serious game, members of an 
interdisciplinary team of game designers, programmers, ar�sts, and domain 
experts have to work together throughout the en�re development 
process. Supporters, specialists, and domain experts should be welcomed while 
designing a serious game. If possible, the target group should also be involved in 
the design process from the beginning (i.e., par�cipatory game design).   

By running regular mee�ngs and discussions ideas can be shared and input 
gathered. Designers presen�ng ideas and theories for the game to the rest of the 
team will help build a shared idea of the project. Team members’ input at this point 
should be valued, be it from ar�sts or programmers who can give specifics on how 
produc�on might look or specialists whose domain knowledge can lead to a more 
authen�c portrayal. 

Systems Thinking Approaches 
Systems Thinking approaches are a useful group of methodologies that allow us to 
look at a problem as part of larger system, and can be effec�ve in ensuring that the 
proposed solu�on will actually address the problem, be u�lised by end users and 
meet their needs. These approaches include a number of methods and techniques, 
some of which are proposed below. For instance, So� Systems Methodology (SSM) 
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can also be used here if stakeholder perspec�ves are unclear (Checkland, 1990, 
1999). For instance, Rich Pictures can be used to elicit different perspec�ves and 
goals from the stakeholders. Cri�cal Systems Heuris�cs (CSH) can be used if social 
inclusion and fairness is important (W. Ulrich, 1983; W. Ulrich & Reynolds, 2010). 
The Viable Systems Model (VSM) may be used if organisa�onal health and 
effec�veness is important to the applica�on (Beer, 1989). System Dynamics (SD) 
may prove useful if the project ul�mately aims to build a simula�on and the 
rela�onal dynamics are important (Meadows, 2008).  

Causal mapping  
Causal mapping (Bryson et al., 2004; Eden & Smithin, 1979) is part of SSM and is a 
technique for capturing and structuring detailed informa�on provided by 
individuals or groups (in interviews or workshops). It is appropriate to use this 
technique a�er we have gathered ini�al understanding of the problem area and are 
trying to connect it to the possible solu�ons. It is most o�en used in problem-
solving, idea genera�on, decision making, and strategy development. This method 
proved to be useful in the early stages of gamifica�on/games development as a 
structured approach to linking higher level objec�ves to the more detailed ideas 
and requirements to meet the objec�ves as well as a scanning tool to iden�fy the 
gaps in background analysis that need to be addressed before moving to concept 
design. It can be used as a transi�on step to phase 2 of the development process – 
Concept development. The method works by linking statements together using 
arrows that represent a causal rela�onship. Causal mapping captures the context of 
what is being said, rather than just the content. This means that we can always go 
back to any dissuasion and understand not only what was said but why it was said.  

Agile Planning 
Agile planning focuses on finding answers to simple ques�ons such as what we are 
building, how long it will take to complete, how much will it cost, who should be 
involved, etc.  

Since it is a project planning method, it es�mates work using units called sprints 
and itera�ons. Sprints are periods of at least 1-3 weeks in which the focus will be on 
small tasks that the team must complete. Agile works by iden�fying which items are 
completed in each sprint and creates a repeatable process to support teams and 
discover how much they can achieve.  

Unlike other project planning tools, Agile delivery works in a unique way. It breaks 
down projects into small, self-contained units which can deliver value to customers. 
Mul�ple teams plan for what they want to achieve and how to sa�sfy customers in 
a short �meframe.  Below are the principles of Agile Planning. 

A standard agile plan gets split into releases and sprints, which are incremental and 
itera�ve. Agile planners help define a release, which involves developing a new 
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product or upda�ng an exis�ng product. Each release gets split into more than one 
itera�on, known as sprints. Each sprint has a fixed length, typically 1-2 weeks, and 
the team has a predefined list of work items to focus on in each sprint. The work 
items are known as user stories. Then, the release plan gets broken down into 
several itera�ons (sprints) that include user stories (items). 

All sprinters are equal in length, and an agile team repeats the same process more 
than once in every sprint. Each sprint would result in working so�ware features that 
can be deployed to end-users. An itera�ve process enables the team to learn and 
es�mate how many stories they can complete in each �meframe and learn about 
the type of problems that could impede their progress. 

Planning revolves around user stories 

In comparison to other conven�onal project management methodologies such as 
PRINCE2, whereby a team would have detailed and technical specifica�ons of what 
to do, an agile team needs to document what the user needs. Using agile planning, 
the team can use sprints to figure out how to address that specific need in the most 
convenient way possible. 

Defining an agile story sprint 

Within the agile methodology, a story sprint is a number that reflects the amount of 
work involved in crea�ng a user story and reflects on its complexity. For instance, a 
team can assign 1 point to a simple user story, use 2-3 points for moderate complex 
and then 4-5 points for a huge story - based on the teams understanding of the 
work involved.  

Agile also has an alternate es�ma�on unit for the agile stories. Known as the ideal 
�me, which shows how long a user story should take to be complete without 
interrup�ons.  

Agile planning poker is an es�ma�on game for agile teams, which helps to avoid the 
cogni�ve bias of anchoring. Team members would use the game to es�mate a user 
story by drawing a playing card with several story points and placing it face down 
on the table. The cards get turned face-up, should there be any discrepancies, such 
as one or two team members es�mated 1 point and others es�mated 4 or 5, they 
can discuss and reach a consensus.  

The agile planning cycle may go through all or some of the stages in these 
guidelines repeatedly. 

 

Key Deliverables 

 Project proposal 
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2. CONCEPT DEVELOPMENT 
 

 

Based on the data from the Planning phase team generates and explores various 
conceptual ideas to achieve the project’s objec�ves. 
 
 Choosing Core Decisions to Gamify  
 Learning Mechanics 
 Game Mechanics 
 Technological Feasibility Review 
 Paper Mock-ups  
 Narra�ve considera�ons 
 Art style considera�ons. 
 
This phase helps to define the form and shape of the key output of the project 
based on the requirements developed in phase 1. One of the first steps in this 
phase might be classifying alterna�ve game/gamifica�on approaches that might be 
considered in the project, including the advantages and disadvantages of different 
approaches. For example, if the team aims to develop a serious game, things to 
consider include whether it will be individual/group game, analogue or digital, 
desktop or mobile phone-based. This also includes reviewing categories of the 
game that would be fi�ng in a par�cular context including those that have been 
developed in the past to address a similar problem. 

As this phase progresses, the developed alterna�ve concepts are to be presented to 
the advisory board for further discussion and refinement. The outcomes of these 
consulta�ons might lead to revisi�ng phase 1.  

Gamifica�on vs Serious Game vs Simula�on 
While similar, Gamifica�on and Serious Games will u�lise different pedagogical 
pa�erns, which should be considered when exploring how to achieve the project 
goals. In general, gamifica�on may seek to change or encourage certain behaviours, 
while Serious games may seek to impart knowledge and develop capacity. 
Simula�on is a third dis�nct category, presen�ng a realis�c model of the simulated 
environment, which is o�en priori�sed over learning and gameplay. It can be used 
to improve the reliability of models or as an alterna�ve method to data collec�on 
and model valida�on, which might prove to enable higher quality data collec�on 
(Kola et al., 2012) or a new process for model valida�on (Utomo et al., 2021). 
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U�lise a Game design pa�ern 
A game design pa�ern helps structure analysis and planning for later stages. By 
u�lising a Game design pa�ern when crea�ng a game design document (GDD), the 
scope of the project can be defined alongside a blueprint for the en�re produc�on.  
There are many game designs pa�erns that each structure the GDD in different 
ways. The GIECS group has used Triadic game design in the past. 

Triadic game design 
Triadic game design (Harteveld, 2011) is a design philosophy that seeks a balanced 
approach to crea�ng serious games by balancing a trio of dimensions. These 
dimensions are Reality, Meaning, and Play which reflect the need for a serious 
game to be both enjoyable to play while also achieving the intended project goals. 
By balancing dimensions, the designer can ensure that there are appropriate levels 
of Fun/Playful content, Realis�c/Authen�c content, and Meaningful/Impac�ul 
content.  

Using this design pa�ern can be useful to help keep the designer aware of what 
may be missing or overrepresented in the proposed design. 

Important things to consider in the GDD 
The game design document is a living document that chronicles the considera�ons 
and decisions made in game-design 

Users' background. Game developers should consider the lack of uniformity of 
digital literacy, computer experiences, or even the general level of knowledge 
among the target audience. Serious games should be appropriate for the target 
group, depending on religion, culture, tradi�ons, etc.  

Number of players. To begin with, serious game developers should take some �me 
for considering the number of players who can play together in a game. 

Amount of play�me. The ideal amount of �me required for playing a serious game 
is another issue that deserves a�en�on, especially if there is interest in using the 
game during lesson �me. On one hand, long matches can extend beyond the 
available �me, or it may �re or bore players. On the other hand, quick matches may 
be insufficient to provide effec�ve learning and knowledge acquisi�on.  

Context of play. It is important to consider the context in which the game will be 
played or the gamified solu�on will be used (e.g. while working, commu�ng, during 
breaks, with/without a facilitator). This will suggest further requirements/
constraints for detailed design.  
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Facilitate Learning by choosing appropriate mechanics 
Learning mechanics (LM) – Game mechanics (GM). There are many forms of 
learning, such as recalling facts, drawing connec�ons, or jus�fying decisions. 
Appropriate pedagogical pa�erns to facilitate these learnings can be achieved 
through appropriate gameplay mechanics. For example, a serious game with the 
goal of training players to recall informa�on may benefit from teaching and 
assessment-based gameplay mechanics.  

Lm-Gm proposes some links between common learning mechanics and their 
appropriate gameplay mechanics. Using this pa�ern can be useful when designing a 
project with the goal of teaching. 

 

Figure 2. Learning and game mechanics for a game (Lim et al., 2015). 

 
Addi�onally, the SCVNGR game mechanics list1 is a useful list of tried and tested 
game mechanics that can help streamline design. 

U�lise learning Taxonomies 
Bloom’s taxonomy categorises learning into a �ered system, proposing that ‘higher 
order skills such as cri�cal thinking around a subject should be supported with 
‘lower order’ knowledge and understanding of that subject. The revised taxonomy 
(that swapped some �ers and clarified categories) is the backbone of much of 
modern teaching theory and should be referred to when the project aims to impart 
skills or knowledge.  

1https://techcrunch.com/2010/08/25/scvngr-game-mechanics/  
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Figure 3. Bloom's Taxonomy for critical thinking (Anderson et al., 2005). 

Inclusivity considera�ons 
Game developers should think about the accessibility of games for people with 
disabili�es, depending on the type of disability (visual, auditory, mobility, cogni�ve 
disabili�es). When we create inclusive games, we consider a wide variety of player 
demographics including physical ability, cultural background, race, socio-economic 
status, na�ve language, gender iden�ty, learning ability, game literacy, and many 
more. To create games that welcome everyone, we must ac�vely consider how all 
players’ needs are supported throughout the design process, paying special 
a�en�on to how their iden��es and perspec�ves may influence their experience 
with the game. This process is called universal design. Compared to universal 
design, inclusive design is a more pragma�c approach that argues that there will 
o�en be reasons (e.g. technical or financial) why total inclusion is una�ainable. For 
inclusive game design, game rules further limit what can be done, as the change of 
game rules essen�ally creates a new game.  

Furthermore, the inclusive game design must also consider the aesthe�cs (the 
gaming experience) of the game and ensure that the experience is similar 
independently of whether the player has a disability or not. More informa�on can 
be found at: 

h�p://www.medialt.no/rapport/entertainment_guidelines/index.htm  
h�ps://www.bbc.co.uk/gel/guidelines/how-to-design-accessible-games 
h�p://gameaccessibilityguidelines.com/  
h�ps://www.color-blindness.com/  
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Gender Representa�on  
The Entertainment So�ware Associa�on of Canada has been producing clear 
demographics of video game purchase data for 10 years, with parity between the 
genders reached over the last few years2.   

However, those who iden�fy as men are considerably more likely to iden�fy with 
being a ‘gamer’ as well as demographical be a ‘core’ player (Duggan, 2015). A core 
player is more like to partake in the discussion and ac�vity around games. Those 
who iden�fy as women are far more likely to play ‘Casual’ game genres and are 
almost en�rely unrepresented in core game genres3. Non-binary people make up 
their dis�nct groups.  

Gendered Mo�va�ons for Play  
Demographically male and female (core) players have fairly different goals for 
playing4. For male players compe��on and destruc�on rate highly, while female 
players prefer escapism and comple�on. Breaking it down by age draws a very 
similar compe��on vs escapism between under 35-year-old gamer and 35+ 
respec�vely. There are a few unifying Mo�vators, Such as Community, Fantasy, and 
Comple�on which are all highly rated across all demographics.  

Gendered Interest  
Hanus and Dickinson (2019) had par�cipants listen to a discerp�on of a game with a 
gendered protagonist, and then rate their an�cipated enjoyment. The par�cipants 
were split by gender and were either game players or non-gamers. They found that 
for people of either gender who play games there is li�le to no difference in 
an�cipated enjoyment between matched and opposite character gender.   

There was more variance for non-gamers, where non-gamer women had a uniform 
level of lower interest. Non-gamer men showed greater interest in playing a game 
when matched with the same gender character – even more so than their gamer 
counterparts. The gender of characters should be a considera�on for marke�ng or 
onboarding, but not once the play starts playing.  

Key Deliverables  

 Game Design Document - This is the most important document in the game 
development process. It has details of the user interface, features, characters, 
graphics, sounds of the game.  

 LM-GM Graph – May be used to help develop pedagogical patents to link 
suitable gameplay mechanics to the desired set of learning mechanics.   

2 https://www.theesa.com/resource/2021-essential-facts-about-the-video-game-industry/  
3 https://quanticfoundry.com/2017/01/19/female-gamers-by-genre/  
4 https://quanticfoundry.com/2016/12/15/primary-motivations/  
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3. PRE-PRODUCTION  
 

 

The team produces various documents, concept arts, tools and plans to facilitate 
a smooth produc�on phase. This stage may not be fully necessary when working 
on smaller projects or projects that are re-using assets.  
 

 Finalised Narra�ve  
 Transla�on tools  
 Core Modes of interac�on  
 Analy�cs and Tracking Setup  
 Focus group discussions with experts/target users  
 

This phase is more dis�nc�ve in larger project teams and is required to develop a 
detailed plan of the produc�on phase. In smaller teams, this phase tends to blend 
in with phase 4 – Produc�on / Detailed design.  

Engine Considera�ons  
Choosing to use a game engine and which game engine to use is an important 
decision to make, as the game engine will do much of the heavy li�ing of technical 
aspects in making a game run on a target pla�orm. However, overheads and 
surplus code from a game engine will bog down the efficiency of your game, which 
could be important if you are developing an app designed to run in the 
background.  

Producing a game within a game engine (i.e., Unity or UE4) will be the most flexible 
for build targets allowing the produced game to run on all pla�orms while using 
something more targeted like the android studio will produce a very effec�ve app 
that runs only android devices.  

Art considera�ons   
Sensory s�muli 

Immersion in virtual environments can be increased by s�mula�ng different human 
senses, especially by including appropriate audio-visual elements in the game. The 
game should use visceral, audio, and visual content to immerse players more 
deeply in the game.   

A�rac�ve Graphics 

The included graphics should look a�rac�ve and engaging, as well as appropriate 
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for the game purpose, applica�on area, and the target group. For example, a game 
should have different designs for children, adults, and people with disabili�es. The 
game designer should ensure clear interfaces without unnecessary informa�on.   

Appropriate Sound 

Serious games should not only be visually appealing but should also include 
appropriate background music and sound effects. Audio influences the sense of 
presence, par�cularly in immersive virtual reality applica�ons   

Integra�ng mul�media wisely 

There is a point where mul�media becomes just another distrac�on. It might even 
cause cogni�ve overload. For this reason, it is important to be selec�ve about which 
interac�ve elements to include. Every component needs to serve a purpose. A rich 
soundtrack, advanced special effects, and involved interac�ons might create more 
immersion. However, they may also make things complicated for mobile learners 
who need a compressed gaming experience.   

Gameplay Considera�ons   
Emo�onal engagement 

Games can posi�on the player deeply in the centre of a situa�on, taking on the 
perspec�ve of others who are faced with the ac�ons and choices, and situa�ons 
that the game portrays. Players should get emo�onally involved in a serious game 
as emo�ons and ins�ncts increase players’ engagement to con�nue playing the 
game.   

Intui�ve game mechanics and natural mapping 

It should be easy for players to understand how to play. Otherwise, the game 
should provide a tutorial. A tutorial should introduce not only game mechanics 
(how to do something) but also the gameplay (what to do). For inexperienced 
players, the controls should be basic enough to learn quickly, whereas experienced 
players can use advanced op�ons.  

Sense of control 

Players should feel in control over their ac�ons in the game world. In par�cular, 
players should have control and influence on the game world. The ability to 
influence the game world and in par�cular the story progress can mo�vate players 
to keep playing the game. Furthermore, serious games should support an op�mal 
rela�onship between the player’s ac�ons and the game’s reac�ons.   

Completeness 

A characteris�c that may influence game usage is its completeness: a self-contained 

19 

Gamification Lab 

game is more likely to be used. A game that does not explain its gameplay 
requires trial and error, guessing, or an explana�on of someone who knows the 
game. In this respect, an explanatory tutorial avoids this kind of situa�on and 
facilitates game availability.   

Asset List  
The asset list is a cri�cal organisa�onal document for ar�sts and designers. A good 
list will feature every required asset as well as their priority and technical 
requirements (this is important in 3D games, where the poly budget needs to be 
managed). Some extended details such as reference images and descrip�ons can be 
useful.  

A good example of an asset list is below.  

Figure 4. Example of an asset list. 

The asset list may contain all assets types of the en�re project (for a smaller 
project), or be split into many separate asset lists, such as sound assets, 2d assets, 
and 3d assets.  

 

Key Deliverables  

 Mood Board – photography, designs or illustra�ons, colour pale�es, textures, 
descrip�ve words, anything that helps define the direc�on of the project  

 Asset List – A list to organise all the art assets to be used within the game, 
alongside comple�on status and key details such as formats.  

 Technical design document – It contains details of the programming language to 
be used, tools to be used, reusable components to be used from exis�ng 
so�ware, etc.  

 Narra�ve Script – A script or strong outline for the story presented within the 
game.  
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Core development of project, ideally u�lising a nested and granular workflow that 
allows for mul�ple team members to work simultaneously and changes to be 
made fluidly in the tes�ng phase.  

 

 Main Produc�on  
 Implemen�ng func�onality  
 User interface  
 Asset Crea�on  
 

During this phase, the concept developed in phase two is further developed into 
the detailed design, taking a shape of the final output. At this phase, it is useful to 
involve key users iden�fied in phase 1, for periodic feedback on the progress of the 
design. Below are some of the aspects to consider:  

Nested Workflow  
When developing a project, it is most appropriate to use proper coding and 
development prac�ces. The tools such as game engines and graphics editors assist 
with tracking changes and non-linear workflows, lowering the need for version 
control on smaller projects. However, distributed workflows, where mul�ple 
developers are edi�ng the same project at the same �me can s�ll cause issues with 
overwrites and unintended branches.   

A nested workflow has all developers create objects that refer to secondary objects 
rather than edit those secondary objects directly. This can help streamline 
development, as one developer could be making an environment, while the other 
works on the secondary rocks and trees it requires without requiring the first to re-
do all their work if a tree changes shape.   

A nested workflow can be set up in Unity by using a Prefab workflow and Unity 
Collab, to allow mul�ple developers to collaborate on one project.  

User interface, Feedback, and Rewards  
Appropriate feedback on progress 

Serious games should provide appropriate feedback to players so that they can 
assess their progress. Thus, to enhance player performance, effects should be 

4. PRODUCTION/DETAILED DESIGN  
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visible and recognizable (e.g., through a progress bar). Con�nuous feedback on 
progress is essen�al in all serious games as the players work towards achieving the 
characterizing goal.   

Heuris�cs 

Heuris�cs are the methods player use to understand their posi�on while playing the 
game. Having these aspects viewable and easily assessable will help users 
understand what there are doing within the game. There are two main types of 
heuris�cs, Posi�onal and Direc�onal. Posi�onal heuris�cs tell the player whether 
they are winning or losing, such as by score, �me-limits, or health. These are 
extremely important in mul�player games, where players need to know if they are 
winning. Direc�onal heuris�cs are the player’s understanding of the strategy and 
tac�cs needed to play the game. A solid tutorial can help set the player up with this 
knowledge for a simple game.  

Appropriate Reward 

Games should provide posi�ve reinforcement and in-game awards to immerse 
players more deeply in the game.   

Standards for Interac�on and Instruc�on  
When designing a user interface, consider how the user will both interact with it 
and understand informa�on from it – this can be especially important for users with 
accessibility modes.  

Use na�ve user interface controls 

All content and func�onality must work alongside, and not suppress, na�ve 
accessibility, features, and se�ngs. For example, Android and IOS devices have 
inbuilt keyboard support that can o�en have accessibility modes. The content 
should not overlap or otherwise impair these features.   

Present text and informa�on at the reader’s pace 

The rate at which new text and informa�on must be presented at a pace 
controllable by the reader by proving controls to advance to the new text, and 
ideally return to the previous text. Presen�ng necessary text informa�on in, for 
example, a cut scene or anima�on may not allow some users to read the text 
before it changes.   

Images of text should be avoided 

Images are an inflexible way to present text informa�on. The text can blur or 
pixelate when magnified or enlarged, which may impact some lower end devices 
and users with screen readers.   
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Use standard methods of Interact where possible 

Methods of interac�on should follow agreed-upon methods of interac�on for the 
medium, for example, pinch with two fingers to control zoom while on a touch 
screen device, or WASD for standard direc�onal controls while using a 
keyboard.  This reduces the burden of learning on a user by allowing them to 
transfer previous knowledge of the medium.  

Visual Clarity Standards and Inclusivity considera�ons   
Both UI, text, and graphics need to be represented in a manner understandable for 
all.    

 Ensure interac�ve graphics, objects and text are discernible and dis�nguishable 
from each other and their background. Where possible do not rely on colour 
alone to denote the difference.   

 Ensure sufficient contrast between text and background to maintain readability, 
ideally following the Web Content Accessibility Guidelines for a contrast ra�o of 
4.5:1 in the foreground to background luminosity.  These tools5, 6 will generate a 
report for foreground and background values.  

 Test that colour contrast is appropriate for people with different forms of colour 
blindness. This tool can help to test an image.  

 Ensure not to use fast movement or flashing effects to draw visual a�en�on to a 
graphical item.   

 Use standardised Iconography where possible to denote the func�on of objects 
(e.g. standardised ‘save’ symbol is a floppy disk). Example icons can be found 
here7. A library of royalty-free collec�ons of icons can be found here8. 

 Use colours that will not be glaring or uncomfortable during long periods of 
play.  

 Avoid giving the appearance of clu�er. Consider grouping, alignment, spacing, 
and gestalt when organising a layout for op�mum clarity. 

 Use as few fonts and colours as possible. 
 Sans-serif fonts such as Arial and Comic Sans should be used, as these are more 

Dyslexia friendly. [Bri�sh Dyslexia Founda�on]   
 
Google Play will automa�cally run your app through an AI to test the accessibility of 
the app and produce reports such as this: 

Figure 5. An example of Google Play report.  
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Google similarly has a public use library of standardised colours, components, and 
icons that can help unify android apps and flag accessibility issues when developing 
for phones9.  

VR specifics design  
Virtual reality requires its own set of design standards. However, due to VR being an 
emerging field, these standards are o�en changing as technology improves and 
methods of VR interac�on change. To avoid making new VR users uncomfortable, a 
few methods can help alleviate the mo�on sickness o�en associated with VR. 
Foremost, limi�ng the disconnect between the body and movement through 
reducing high lateral/rota�onal movements or using teleporta�on movement 
systems with a visual blink effect to smooth the transi�on.     

Addi�onally, UI in VR is o�en difficult to make work with limited resolu�on 
headsets. Text displayed in VR should be big and displayed in 3D rather than on the 
screen as UI.  

 
 
 
 
 
 
 
 
 
5 https://contrast-ratio.com/    
6 https://www.color-blindness.com/coblis-color-blindness-simulator/  
7 https://bbc.github.io/gel-iconography/    
8 https://www.flaticon.com/  
9 https://material.io/  
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5. PROTOTYPE, TESTING, AND 
REFINEMENT  
 

 

Polishing of the solu�on and prepara�ons for publishing it at the suitable 
pla�orm.  

 
 Bug finding   
 Pla�orm tes�ng  
 

Once the detailed design has been developed, the output needs to be tested. Key 
users will con�nue to be involved in the early phase of tes�ng for further 
refinement.  

Game Tes�ng  
Alpha 

The alpha phase is the first build of the game and may contain temporary art. Here 
features and code developed by poten�ally mul�ple programmers are collected 
and tested as a whole. The goal of this phase is to thoroughly test the game by 
covering each feature, to iden�fy any bugs and establish a baseline for 
performance. The alpha phase should con�nue un�l a stable and feature-complete 
build is produced.  

Beta 

The beta development phase has a complete product with all the assets in place 
along with the final user interface, game logic, AI, artwork, and audio. The main 
goals of this phase are tes�ng the visual and gameplay feature of the game. Here 
changes to art and balance will be stable and non-destruc�ve. Addi�onally, the beta 
should be used to test aspects such as mul�player networking and compa�bility 
with dissolu�on pla�orms.  

Game Tes�ng Documents   
Game Tes�ng is a living document that records any bugs found, alongside some key 
details to help solve them and priori�es them. Entries should appear as Descrip�ve 
name, Explana�on, Reproducibility guide, Priority, Assigned Team, Status, and, once 
fixed, Solu�on.  
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Example bug:  

Name: Missing Characters  
Explana�on: Some symbols are missing, namely the ‘ symbol, this causes words 
such as “What’s” To appear as “What□s”.  
Reproduce: Occurs in the community mee�ng event, where the fourth and fi�h 
character from the right have missing symbols in their text. (Oddly some other ‘ 
symbols are appearing correctly, such as in the tutorial)  
For: transla�on tools  
Priority: High (Medium and Low as other status)  
Status: Fixed (Iden�fied and None as other status)  
Solu�on: Found a non-Unicode symbol that looks like ‘ in the system. Replaced all 4 
occurrences with the correct version.  

The extra data in the report is handy for the programmer. In this case, they can 
read in the “reproduce” sec�on, that the problem is likely not with the transla�on 
tool itself (otherwise all instances of the character would appear wrong) and 
instead with the game's transla�on script. Looking at where these problem 
occurrences are pulling their text from in the transla�on files showed that a 
secondary symbol ʹ was used in place of ‘ occasionally, which the transi�on tool 
could not parse. A simple find and replace solved the issue rather than needing to 
look over the en�re transla�on tool.  

Priority standards for bug fixing  
Not all bugs can always be fixed in good �me, especially when some can be very 
niche while requiring tens of hours to fix. As such “Gold” standards are used in-
game to archive an acceptable level of development.   

 All known showstopper bugs should be fixed. (High Priority)  
 More than 90% of all major bugs should be fixed. (Medium Priority)  
 More than 85% of minor bugs should be fixed. (Low Priority)  
 A performance baseline should have been achieved. (e.g. 60 fps frame rate, or 

working smoothly on a certain grade of the phone).  

Code Lock  
When working towards Gold, a code lock should be imposed that prevents 
addi�onal content from being developed, with all development �me focused on 
fixes.   

Preparing for data collec�on  
Evalua�on 

The development of the evalua�on metric is based on the evalua�on considera�ons 



26 

Gamification Lab 

developed in phase 1 and implemented during development. During this phase, the 
proposed metric is reassessed depending on the changes in some of the objec�ves 
that might have occurred during the development. Some of the proposed 
evalua�on approaches might also prove no longer feasible. For instance, during the 
pandemic, many face-to-face ac�vi�es had to be revised.   
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6. RELEASE, ADVERTISEMENT, 
AND DATA COLLECTION  
 

 

 Video Trailers  
 Gameplay Images  
 Adver�sement Images  
 Google play / App store setup  
 Credits  
 

This phase includes developing promo�onal materials for various pla�orms and 
dissemina�on strategies. Below are some of the considera�ons for developing the 
materials and strategy.  

Release Build   
A build is a process of expor�ng a finished product from internal development tools 
to a file that can be installed on the intended pla�orm. It can o�en be possible to 
releases on mul�ple pla�orms in addi�on to the indented pla�orm, however of 
note is that Apple’s iPhone and Mac are more complicated to build for, requiring a 
mac to do encoding a�er the build itself.  

Adding version numbers and release codes will help you keep track of builds, as 
o�en bugs may show up a�er the ini�al release. Upda�ng a build with a new one is 
a compara�vely simple task in the modern day as updates will be pushed to users 
automa�cally provided release codes are handled properly.  

Video Trailers  
Video trailers can exist in various forms. If it is developed for a game, the trailer 
needs to show sample ac�ons in different phases of the game to give an idea of the 
core game-play. For VR solu�ons, it might be more sensible to record a short video 
of part of the experience to give a taster of what the video will be like. Trailers 
might need to be contextualised for different countries both in terms of language 
and style. In some parts of the world, trailers tend to be quite minimalis�c with 
limited or no voice-over and brief highlights of exploratory text. In other parts of 
the world, it is customary to provide a voice-over with a detailed explana�on of the 
game objec�ves and gameplay.   

Ideally, a trailer should be 30 to 90 seconds and hosted on a distribu�on pla�orm 
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such as YouTube, as this can be embedded within other forms of media such as a 
website or app store lis�ng.  

App Store Lis�ng and Promo�onal Images  
To be listed as an app or game on an app distribu�on pla�orm, the released project 
will need a lis�ng and promo�onal images that comply with adver�sing standards. 
In essence, images must represent the content of the project rather than falsely 
using images of more popular apps. Similarly, if the app is dealing with serious 
issues, such as gambling, the app store lis�ng will need to make this explicitly clear 
and may have to make itself unavailable to children. If the app is targeted primarily 
at children (Under 13), extra precau�ons would be taken by the host to limit 
analy�cs.   

Due to how app stores use algorithms to promote newly released apps, more 
content in the lis�ng will improve the visibility of the project. Consider using 
mul�ple screenshots and images of the project (at least 7) as well a video trailer, 
links to social media, and a website.   

Apps are cross-compa�ble, so your app may be viewed on an unintended pla�orm, 
such as a tablet, smartwatch, or smart TV. This feature can be turned off or 
encouraged by uploading more images and screenshots in a horizontal aspect 
ra�o.   

It will cost a fee to set up on an app store, from a one-off $25 for Google’s Play 
Store to $99 per year for Apple’s app store.  

Credits  
Credits will help you give proper a�ribu�on to everyone who contributed to the 
project. A simple way to order credits would be to group by ins�tu�on, with 
contributors sorted by alphabe�cal order.  

Addi�onally, and o�en, more importantly, any external images or music you paid 
for and used in your work must be properly a�ributed to the copyright holder. The 
receipts you receive when purchasing media should give you a preferred method to 
give a�ribu�on. Very importantly, you must hold onto these receipts to prove your 
purchase should the copyright holder ask you to prove your ownership.  

Social Media  
Having a social media presence for your app can have mul�ple benefits, but will 
require some level of ongoing maintenance.   

A Twi�er, Facebook, Instagram, or other accounts can help share the project with 

10 https://www.youtube.com/watch?
v=DESHNIEBgik&list=PLHix2fVyucHcgfONS4P28gSFzYO6xoz6f&index=6  
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poten�al users and collect informa�on users share with you. Bugs and Issues would 
be the dominant issues users share, but some�mes other useful informa�on could be 
collected through these channels.   

Impact Measurement  
Following on from evalua�on and data collec�on, impact measurement is how well 
the project met its goal as well as its reach and impact. Perhaps players changed their 
behaviour a�er usage, or maybe an issue received more awareness. Long-form 
analysis of this impact could help discover if behavioural changes are las�ng or just a 
short-term effect.  

There are mul�ple methods of analysing the impact, such as using hard numbers from 
Play Store Ra�ng and Game Analy�cs to qualita�ve results from Pre and Post 
ques�onnaires. Ideally, mul�ple forms of analy�cs can be combined to see if they are 
aligned, as users may give different results to a researcher than what the analy�cs 
would find about their usage.  

Maintaining ac�ve social media may also allow the researcher to tap into a culture 
surrounding a project, such as fan pages or unexpected reac�ons10.   
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