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ABSTRACT
Research has identified an over reliance on a ‘one size fits 
all approach’ to gamification, where an extrinsic reward 
strategy that uses points, badges and leaderboards is 
implemented regardless of user preference or domain type. 
To address this, an iterative design process has been called 
for to ensure gamified systems meet the goals of their users. 
This pictorial illustrates how a design thinking approach 
was taken for a study on gamified reward strategies within 
the domain of sustainability. By illustrating how designs 
can develop through iteration and testing with users, the 
pictorial contributes to research on tailoring gamified 
experiences, as well as suggesting an alternative reward 
strategy for designers of gamification to utilise and explore.

AUTHORS KEYWORDS
Gamification, Design thinking, Game research, Prototyping, 
Usr research, Collectables, Badges, Reward strategies 

 
 

How a design thinking approach was taken for a study on gamified reward types 
within the domain of sustainability

Lauren Day
MSc Student

Institute of Art, Design and Technology
Kill Avenue, Dun Laoighaire.

Dublin
n00190120@student.iadt.ie

Sue Reardon
Supervisor

Institute of Art, Design and Technology
Kill Avenue, Dun Laoighaire.

Dublin
sue.reardon@iadt.ie

Two screens from final prototype designs. Group A (left) collectables reward strategy, Group B (right) badges reward strategy.
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This pictorial illustrates how the ideate, prototype  
and test stages of the Standford d.school design thinking 
methodology (Figure 1) were implemented  
in a study that explores two gamification rewards strategies. 
Specifically, the study evaluates if a collectables reward 
strategy leads to a higher level of intrinsic motivation when 
compared to a badges reward strategy in a sustainable habit-
tracking application. Collectables meet the motivational 
goals of philanthropist user types from the Hexad Model 
[25] (Figure 2). Philanthropists are a dominant user type 
in several studies [1,12,15,17] and are also the most likely 
to motivated towards pro-environmental behaviour [9]. 
Therefore, there is an opportunity to evaluate if designing 
for their goals can increase engagement with sustainability-
focused systems. 

Figure 2. Philanthropists 
in the Hexad User Type 
Model (redrawn) [25].

BACKGROUND AND RELATED WORK
Gamification is a technique that has been used to increase engagement and awareness within 
domains such as education and health [8,11]. It adds a layer of fun to otherwise functional tasks 
by utilising game elements in a non-game context [3,10]. It does this by drawing on the inherently 
enjoyable, or intrinsic nature of games. However, a reliance on a generic approach to gamification 
involving extrinsic (or external) motivators such as points, badges and leaderboard positions (PBL) 
has led to mixed results when testing for effectiveness [13,16,18,22]. 

Deterding [2] argues that one reason gamification relies so heavily on a PBL reward strategy is 
due to the absence of a thorough design phase. He states that failing to iterate and test during 
early stages inevitably leads to the ‘one size fits all’ approach that is common today. Rapp et al. 
[20] suggest that the issue with gamification is that it draws only superficially on the richness of 
games research. By extracting only a base-level understanding of game elements and applying 
them without consideration to gamified systems, designers are failing to address the ‘why’ and 
‘how’ of intrinsic motivation. Both call for a design-led approach in order to discover best  
practice for gamification implementation [2,20]. 

Figure 1. Focus for Stanford d.school design 
thinking framework.
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IDEATE
Ideating involves experimenting broadly in order to speculate on as many ideas as 
possible to solve for the user’s needs [4]. It primarily focuses on establishing concepts 
and sketching ideas. This paper illustrates the ideation of two prototypes, the core 
concepts in the flow are outlined below. 

GROUP A: COLLECTABLES

GROUP B: BADGES
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Game design principles
As research has warned against the surface-level implementation of gamification [2,20], 
game design principles were used to create a framework for each strategy [23]. A balanced 
game economy is important, being the different ways a player can earn and spend in-game 
currencies or rewards. Getting this right is crucial in order for the player to experience 
challenge, fairness, choice and overall reward [23].

Game design principles for the two rewards strategies and those that are common to both.
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Defining two forms of reward
Both collectables and badges can be seen as a signifier of achievement given when a 
user performs a task within the gamified systems [5,6]. They each act as feedback and 
an opportunity to visualise and share a record of experience [5]. While badges can 
be collected, collectables have additional functionality to representing achievement. 
Collectables are an object in themselves, and the desire to complete full sets of objects 
provides greater meaning to the player [5].  
 
 

Visually, badges and collectables have similar structure having three main components 
– signifiers, rewards, and completion logic [7]. Signifiers are the visual and verbal cues; 
rewards are the consequence of earning the achievement (levelling up etc.) and the 
completion logic is the steps that guide the user to earn the achievement itself. 

 

Differences between collectables (left) and badges (right) including iconography and description and how the reward is earned. 

Completion logic

GROUP A: COLLECTABLES GROUP B: BADGES
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Sketches

Sketching allows a designer to quickly iterate through ideas 
and test several concepts without significant time or cost 
commitments [19]. The core functionality of the applications 
was iterated on in order to explore possible ways a tasks 
could be select, an item earned and then placed in a virtual 
forest. Competitor applications were analysed alongside this 
process in order to understand common standards as well as 
opportunities for improvement [14].

Three iterative sketch stages exploring the task selection screen (above) and forest collectables (below)
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PROTOTYPE 
A paper prototype was created, which is an effective way to 
test and communicate early stage user interfaces [24]. The 
collectable rewards strategy was the focus at this early stage, 
as the badges prototype would reflect existing competitor 
applications. This was to intentionally benchmark the new 
strategy, i.e. collectables, against the predominant use of 
points, badges and leaderboards as they exist in current 
gamified systems. 

An informal test revealed a need to increase guidance so that 
the user could better understand the aims and key features 
of the application. Refinements to the navigation between 
the bottom menu and the buttons were also required when 
moving to the next iteration.

Task: ‘Add a task to your list’

Feedback showing task completed

Task: ‘Place the tree your were awarded in to your forest.’ 

Task: ‘Mark today’s 
task as done.’ 
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Digital prototypes
A medium fidelity prototype for each strategy was created in Figma, providing the 
opportunity to expand concepts, add more detail and move closer to the experience of the 
final applications [26]. While rapid prototyping tools allow designers to test ideas before 
development [27], some limits to functionality exist. As a result, it was decided at this stage 
to limit the social features as they would be hard to replicate authentically. Hence, in Group 
A, participants could trade their collectables with an unknown entity rather than seeing 
another user. In Group B, participants could see their position on a generic leaderboard and 
other users were not people they personally knew or selected.

The prototypes were tested informally with one participant to ensure the translation from 
paper had been comparable, and that there were no obvious usability errors. The task filter 
was removed as it appeared superfluous to the experience at this stage and extra tasks to 
unlock were suggested. On the badges prototype, the participants desired more information 
about the badge they had just earned, so it was noted to add extra feedback to this feature.

GROUP A: COLLECTABLES GROUP B: BADGES
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High fidelity design
For the final stage of the design process, two high fidelity prototypes were created. A basic 
design system was made to help create consistency between the two applications (Figure 
3). A positive digital environment was important as responses from an initial exploratory 
survey indicated that the move to being more environmentally friendly can feel pressured 
and overwhelming. Design that is visually pleasing can help mitigate some of the tension 
user’s feel by appealing to their emotions when approaching a problem [28]. While green 
was used for its association with environmental causes, purples and the use of white space 
were emphasised to provide a more contemporary feel. The typography choices were also 

carefully considered, both fonts and colours were chosen for their contemporary but warm 
output, ensuring the use of both applications felt welcoming. 

An icon set to represent the visualisation of the badges and collectable items was purchased 
as it was important that each element felt like it belonged to a family [23]. Reward for both 
prototypes were grouped into sets, providing the user with smaller, more obtainable goals 
that contribute to their overall progress [5]. 
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Figure 3. Design system created to ensure consistency between the two applications.
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TEST
During the test stage, designs are evaluated with real users and then either implemented 
or returned to ideation [4]. Three pilot tests were conducted, providing the opportunity to 
ensure the user test worked as expected and the correct data was gathered [19]. Four major 
errors were reported. These errors included the need to better emphasise the environmental 
topic of the application, redesign the market buy and sell tabs, and remove the use of red at 
action points. Finally, the use of the word ‘task’ was replaced within the application to ‘habit’, 
to more clearly define between the user test tasks and the pro-environmental tasks that were 
in the application itself. 

A final between groups user test was conducted with 79 participants in order to address 
the research question for the study and the results were written up in a full academic 
paper. They study found that there was no positive or negative means difference in 
intrinsic motivation between the two groups, but that philanthropist user types scored 
significantly higher in interest/enjoyment when interacting with Group A. This indicates 
that a collectables reward strategy may be equally as motivating as a badges reward 
strategy. This result acts as a starting point for more research to be conducted to explore 
this further. 

Reward: collectable tree is 
randomnly earned by user 
for completing their first 
habit.

Reward: badges are earned 
by completing specific 
tasks or series of events 
within the application

Social: users can trade 
collectables with the AI or in 
future iterations with other 
players. 

Social: users can 
benchmark their position 
against other players by 
CO2 savings and points.

Progress: Collectable item 
can be placed in a virtual 
forest, the growth of which 
provides visual progress. 

Progress: Users can see their 
score totals for CO2e savings 
over time, as well as daily 
streaks, total tasks and points.

Core features that were tested between the final two prototype applications.
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CONCLUSION AND FUTURE WORK 
This pictorial addresses the need for an iterative process 
to be taken when designing gamified systems [2,20]. 
Specifically, it outlines the design process taken for a 
study that evaluated if a collectables reward strategy 
would increase intrinsic motivation for users of a pro-
environmental habit tracking application. By validating each 
step of a design-led process against academic research and 
industry best practice, this pictorial aims to contribute to 
research on gamification and as a resource for designers of 
gamified systems. 

Limitations and future work 
The study was conducted under strict COVID-19 restrictions, 
meaning access to participants for both exploratory research 
and iterative design was limited. This was addressed through 
remote online platforms for surveys and remote user 
testing. However, observations in lab and in the field are an 
important aspect of user research in order to understand 
natural behaviour and should be included in future research 
[19,21].

While the participants did interact with a interactive 
prototypes, the functionality was limited to meet the 
scope of the study. Future work should explore the two 
reward strategies over a longer period, allowing increased 
functionality to be test in order to understand their long-
term impact on intrinsic motivation. 

Finally, this study focused on the implementation of 
a collectables reward strategy within the domain of 
sustainability in order to meet the goals of philanthropist 
user types. Future work should evaluate the impact of this  
strategy both on other user types and in other domains. 
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