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Depression and anxiety are prevalent mental disorders
around the world that might affect every person throughout
the lifetime. To prevent mental illnesses and increase
wellbeing, positive psychology suggests people focus on
positive aspects of life and build psychological resilience.
According to the theory, plenty of effective positive
psychology interventions (PPIs) have been developed and
used in clinical environments in recent years. Internetbased self-guided PPIs are also popular to increase
accessibility and convenience for the public. However, low
adherence to the internet-based self-guided PPIs due to a
lack of motivation makes the benefits of positive
psychology less accessible to users.
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1. INTRODUCTION

It is estimated that 792 million people around the world are
affected by a mental health disorder and that depression
and anxiety are the most prevalent mental disorders among
them [31]. Additionally, one in four people around the
world will be affected by mental disorders at some point in
their lives according to the World Health Organization [43].
These facts indicate that maintaining mental health is a
critical issue for every person throughout the lifetime.

A promising method for motivating people to do PPIs is
gamification, which combines game design elements with
PPIs and engages people in the process through the effect
of gaming experience. Through designing and evaluating a
game called Gratitude Forest, this study proposes a design
suggestion of a gamified PPI and suggests that it is feasible
to increase motivation for PPIs through the use of game
elements. Gratitude Forest, a mobile game that aims to
motivate people to regularly note down and review good
things in life, was refined to be motivating and effective
through an iterative and user-centred design process that
involved four rounds of iterative design, two prototypes,
and three evaluations. The main contribution of this study
is to provide a design solution for addressing the issue of
adherence to online self-guided PPIs and provide a
motivating and accessible platform for people to increase
wellbeing. Design recommendations and limitations of the
study are discussed in the end to provide insights for game
design that also aims to increase motivation for PPIs.

To prevent mental health issues and reduce stress in life,
meditation, mindfulness, gratitude, and related concepts are
trending lifestyles in recent years. Grounded on the theory
of positive psychology [36], these activities suggest people
live in the moment and focus on the positive aspects of life.
By finding strengths from ourselves and building
psychological resilience, one may become mentally strong
to resist difficulties and become happier [36].
Within the two decades after the theory of positive
psychology was debuted, many positive psychology
interventions (PPIs) have been developed as tools to aid
mental health interventions. Many PPIs are also delivered
online as open resources to make the benefits of positive
psychology more accessible and convenient to the public.
Among them, websites and applications for meditation and
gratitude are widely-seen tools for people to help
themselves at difficult times and increase long-term
wellbeing in their lives.
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However, low rates of adherence is a key issue for online
self-guided mental health interventions, which limit the
expected benefits of interventions for users [11]. Factors
that affect adherence to online self-guided mental health
interventions have a wide range across past studies. For
example, disease severity, treatment length, available time,
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the existence of human support, perceived usefulness, and
motivation are all possible influential factors [2,3,8,24,25].
As PPIs need to be observed over a long duration and
practiced regularly to generate the benefits [4,19],
adherence to online PPIs is a critical issue.

In designing a digital game to increase motivation for PPIs,
knowledge about positive psychology and its interventions,
existing games for mental health, and how the use of games
can facilitate motivation for mental health interventions
need to be understood beforehand.

One promising method to facilitate adherence to online
self-guided mental health interventions is to motivate usage
through the implementation of digital games. In the field of
mental health, several games have been used in an effort to
increase adherence and engagement in interventions [5].
Systematic reviews [18,22,23] were also conducted to
provide evidence that the implementation of digital games
for psychological interventions could promote mental
health and generate positive effects for curing mental
illnesses. Although the use of digital games may be an
engaging and effective way to increase motivation for
online self-guided mental health interventions, there are
few related designs in the field of positive psychology and
a lack of evidence indicates that the implementation of
digital games could motivate people to engage in PPIs.

2.1. Positive Psychology Interventions

Proposed by Seligman and Csikszentmihalyi in 1998 [36],
the theory of positive psychology brought the attention of
psychology to the positive qualities of humans that had
been taken for granted in the field for a long time. Before
the turning point, the long history of psychology put main
efforts of study on mental illnesses and the development of
interventions for curing illnesses. Positive psychology
suggested that psychology should not only study pathology
but also need to help people amplify their strengths and
increase wellbeing in life [36]. Furthermore, by finding and
using strengths and virtues, one may also develop strong
psychological resilience as buffers to tackle and prevent
mental illnesses [36].
Within the past two decades, the theory of positive
psychology has been developed as interventions and
internet-based self-guided tools to help people with and
without any psychopathology conditions relieve mental
health issues and pursue wellbeing. Positive psychology
interventions (PPIs) were defined by Sin and Lyubomirsky
as treatment methods or intentional activities that aim at
cultivating positive feelings, positive behaviors, or positive
cognitions [38]. According to the handbook of positive
psychology interventions [26] edited by Parks and
Schueller, established categories of PPIs included gratitude,
savoring, forgiveness, strengths, meaning, and empathy.
Through guiding people to focus on positive aspects of life
and find strengths from themselves, PPIs help people make
their lives worth living. Several past studies [4,38]
indicated that PPIs could be effective to enhance wellbeing,
decrease symptoms of depression, and promote mental and
physical health.

This study aims to investigate whether the implementation
of digital game motivates people to do a PPI, and provide
design recommendations for related design in the field of
positive psychology. To address these aims, a digital game
was designed and refined through an iterative and usercentred design process, which involved iterative design,
creating prototypes, and evaluations. In the end, a mobile
game called Gratitude Forest was provided as a design
solution to increase motivation for a PPI. Design
recommendations and limitations are also discussed to
suggest effective ways of implementing PPIs in a game
format.
1.1 Gratitude Forest

The final game idea of this project is Gratitude Forest, a
mobile game that motivates users to note down good things
in life through a playful way. In the game, the user is an
explorer in the Gratitude Forest and is asked to help
animals cross a river after a disaster just happened to the
forest.

Gratitude is a popular category of PPIs that guides people
to focus on positive things they already have and received
from others [26]. Widely-used PPIs in the category of
gratitude are writing gratitude journals, writing three good
things, and gratitude visits [26]. PPIs about gratitude are
proven by several studies to be effective to produce
benefits, and many of which show that the positive effect
can endure over long periods [26]. In a randomised
controlled trial conducted by Seligman, et al. [37], the
group of participants who were asked to write three good
things happening in their life daily were found to have
increased happiness and decreased depressive symptoms
three and six months later; the group that was asked to do
gratitude visits, that was, writing and delivering letters to
people they were grateful, was also found similar positive
effects one month later. Another randomised controlled trial
[42] also reported that participants who wrote letters to
express gratitude to others had better improvement of
mental health when compared to participants who wrote
about feelings about stressful experiences and those who

There are levels in the game shown on the map of the
forest, and the goal of each level is to fix a bridge by noting
down good things based on the provided questions. In each
level, the user selects questions and type in answers that
make up a line on the bridge for the animal to walk
through. There are obstacles such as birds and strong winds
that need to be tackled with rewards such as berries and
glue when building the bridge. When completing a level,
the user successfully helps the animal, gets useful rewards,
and collects them in the bag.
Aside from levels, there are weekly goals for the user to
pursue alone or with other players and win powerful
rewards. The user is also rewarded for daily use and
awarded for noting down a certain number of good things.
Finally, the good things that the user has written and the
different animals they have helped will be collected on a
page for review.
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did not write anything. Finally, there are also studies
[6,16,17,30] reported that PPIs about gratitude could
increase the satisfaction of life, self-esteem, reduce
repetitive negative thinking, and promote physical health.

A lack of motivation is one of the main reasons for low
adherence to mental health interventions. A randomised
controlled trial conducted by Alfonsson, et al. [2] about the
dropout and adherence of an online mental health
programme indicated that experiencing a low level of
intrinsic motivation for the treatment was related to dropout
in the treatment. The study also suggested that perceiving
the treatment interesting and engaging may increase
adherence throughout the treatment. Another study [24]
about the adherence of a self-guided online mental health
intervention also reported that doubt about the usefulness
of the intervention was one of the main reasons for nonuse. As motivation and factors related to motivation may
affect adherence to online self-guided mental health
interventions, gamification is used in an effort to increase
motivation.

2.2. Gamification for Mental Health Interventions

Gamification, which is defined as the use of game design
elements in non-game contexts [9], has been widely
applied to improve motivation and engagement of mental
health interventions. According to a systematic review in
2019 [7] about gamification in technologies for mental
health, the commonly observed targeted domains were
anxiety disorders and wellbeing, and the commonly used
game elements were levels or progress feedback, points or
scoring, rewards or prizes, narrative or theme,
personalization, and customization. Another systematic
review in 2018 [10] reported that mobile, computer,
wearables, and web applications were technologies found
for gamification of depression treatments. Finally,
according to a scoping review in 2017 [12], the main types
of gamification of mental health interventions were
exergames, virtual reality games, cognitive behavior
therapy-based gamification, entertainment computer
games, biofeedback-based games, and cognitive training
games. Although there is a lack of evidence to indicate
what game elements and platforms are more effective for
mental health, this brief overview gives insights about what
elements and technologies can be applied in related work.

Gamification can facilitate motivation for mental health
interventions through satisfying psychological needs.
According to self-determination theory [34], people may be
intrinsically and extrinsically motivated to do a task.
Intrinsic motivation refers to when a task is inherently
interesting or enjoyable to motivate a person to do it,
whereas extrinsic motivation happens when a person is
motivated to do a task because of a separable outcome. The
self-determination theory also proposed that autonomy,
competence, and relatedness are three psychological needs
that when satisfied, people will be motivated to do a task.
Przybylski, et al. proposed a motivational model of video
game engagement [28] based on the self-determination
theory. The model suggests that video games could have an
impact on mental health by satisfying basic psychological
needs. According to the model, games could be designed to
meet the need for competence by increasing challenges and
varying goals to achieve; to meet the need for autonomy by
providing flexibility, choices, and opportunities over
strategies and actions in the game environment; and to
address the need for relatedness by engaging players in
interactions and communities. Additionally, Ryan, et al.
[35] suggested that perception of competence and
autonomy in-game support the enjoyment and the sense of
presence in the play experience. By satisfying basic
psychological needs, gamification has the potential to
motivate people to observe an online self-guided mental
health intervention.

When investigating the effectiveness of gamification of
psychological interventions on human health, research has
shown that gamification could generate a positive impact.
Systematic reviews [18,22,23] of gamification for mental
health interventions provided evidence that gamified
interventions help promote wellbeing and reduce
depressive symptoms. The results supported the feasibility
of using gamification to aid mental health interventions.
Although gamification has not been prevalent for PPIs,
there are still successful examples existing in the field of
positive psychology. SuperBetter [39] and Happify [15] are
the most well-known online self-guided gamified PPIs that
engage users with game elements such as levels and
medals. By providing users with several tasks within each
level and awarding their improvement on mental health
with medals, SuperBetter and Happify help users
consistently challenge themselves, find strengths, and build
psychological resilience. Randomised controlled trials
[27,32] were conducted to prove that Happify helped
increase resilience and that both platforms could help
people reduce depressive symptoms. Besides the two
popular gamified PPIs, Journey [1] is another video game
that engages players with scenarios and virtual points
where players are playing little challenges for fostering
positive experiences such as living in the moment,
identifying strengths, and pursuing meaning. Finally,
Gratitude Garden [14] is a playful and therapeutic
application that motivates users to write three good things
every day by giving virtual coins and items for them to
decorate their own garden.

Gamification can also increase motivation for mental
health interventions through improving the engagement of
interventions. A study about gamification for mental health
[12] proposed that gamification could improve the impact
of mental health interventions through three directions.
First, to increase accessibility for people who cannot
receive any treatment by offering treatments on convenient
platforms. Second, to support treatments to be more
effective by providing immersive experiences during
treatments with intriguing game features. Finally, to
improve adherence by engaging and attracting players with
game elements such as scenarios. An investigation of the
impact of a gamified wellbeing intervention [20] also
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3.2. Ethical Considerations

suggested that gamification could affect how people
experience the intervention by increasing cognitive
engagement and the combination of cognitive and affective
engagement. Through improving engagement and
immersion during interventions, it is feasible for the
gamification of evidence-based mental health interventions
to improve users' motivation and adherence.

This study was approved by the UCLIC Research Ethics
Committee. The project ID number is UCLIC/1718/011/
Staff Evans, and the data protection number is
Z6364106/2018/07/22. Each participant read through the
information sheet and gave informed consent before taking
part in the study. Data was stored in an encrypted location
and destroyed after the project was completed.

2.4. The Focus of This Study

Research has shown that gamification of mental health
interventions can be an effective way to promote wellbeing
and a feasible way to motivate adherence to interventions.
This can be applied to gamification for online self-guided
PPIs.
Given that there is a lack of examples of gamification for
PPIs and a lack of evidence to indicate that gamified PPIs
motivate usage, this study focuses on learning more about
the research gap by designing and evaluating a gamified
evidence-based PPI that motivates people to observe the
intervention. Additionally, providing design solutions and
recommendations for related work in the field of positive
psychology is also a research focus.
3. METHODOLOGY

Figure 1. The iterative design process by Fullerton

This section outlines the process conducted for the game
design and the methods that were used at each stage to
refine the design and gather feedback.

Design process in
order

Used methods and tools

3.1. Design Process

Initial game design

Brainstorming with a mind map
Concept document

Prototyping

Physical prototype

Evaluation 1

Heuristic evaluation

The design process of this study adopted the iterative
design process (Figure 1) for designing a playcentric game
recommended by Tracy Fullerton [13]. The iterative design
process suggests designers develop an idea into a playable
game through iteratively prototyping and testing the
gameplay for improvement and taking player experience
into account throughout the development.

Iterative design 1

Based on the recommended iterative design process, this
study slightly changed the division of stages for better
implementation. In this study, the stage of generating ideas
and part of the stage of formalising ideas were combined as
a stage of designing ideas, and prototyping would be a
separate stage to help formalise the idea and prepare for
testing ideas. Finally, this study took the stage of evaluating
results as a process of identifying issues for improvement.

Evaluation 2
Iterative design 2
Prototyping

According to the change, the design process for this study
involved four stages, which were generating and designing
ideas, prototyping the idea, evaluating the design, and
identifying issues. During the process, an iterative and
user-centred approach was used to refine the game design
for several times and test the game with stakeholders
within the timeframe of this project. In the end, the whole
design process had four rounds of iterations, including four
times of design, two prototypes created, and three
evaluations.

Brainstorming
Concept document
Interview
Questionnaire survey
Brainstorming
Concept document
Digital prototype
Video prototype

Evaluation 3: user
testing

Questionnaire survey

Iterative design 3

Brainstorming
Concept document

Figure 2. The design process and methods used in this study
4. INITIAL GAME DESIGN

To design a motivating video game incorporating PPIs,
several game ideas and the initial game design were
generated through a process of ideation, selection, and
formalization.
Before generating ideas for the game, an analysis was
conducted to investigate key features and elements that
existing gamified PPIs have in common. Video games and
apps that incorporate PPIs or apply the theory of positive
psychology were included. Happify, SuperBetter, Journey,
Gratitude Garden app, HappyFeed app, and Grateful app

The methods that were used at each stage mainly included
brainstorming for generating ideas, paper and video
prototyping, and interviews and questionnaire surveys for
evaluations. Figure 2 shows the design process and
methods in order.
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were selected into the analysis. The following is an
overview of the key features and elements:
•

Having a therapeutic and relaxing theme

•

Having a nice visual design

•

Awarding achievement on completing PPIs with
medals, virtual coins, and rewards

•

Using the concepts of gratitude, identifying strengths,
building resilience, and living in the moment from the
theory of positive psychology

•

Identifying a meaningful contribution to users

•

Providing prompts or hints to help users complete PPIs

•

Providing a review of the user's achievement on PPIs

•

Some of them provide small challenges to tackle

•

Some of them set goals for users to pursue

•

•

Some of them help users build connections with others

Based on the criteria, a game idea with a theme and its
game elements that met all criteria was selected for further
development of details.

Figure 3. The mind map

4.1. Brainstorming

Based on the theory of positive psychology [36] and with
the insights from existing games in mind, several ideas
were generated through brainstorming by the researcher.

4.3. Formalisation

The selected game idea was developed into the initial game
design, with a solution of implementing PPIs, a theme, the
gameplay, and its mechanics.

The first brainstorming session was conducted to come up
with possible themes and elements for a game for
wellbeing that incorporates PPIs. During the session, a
mind map (Figure 3) was used to brainstorm elements from
one another and put elements with a related feature in a
group. Game elements that could amplify the features and
attributes of PPIs were generated. For example, collecting
good things in life could be collecting elements or energy
in the game; building resilience could be building castles in
the game.

Positive Psychology Interventions

The concepts of positive psychology that were applied in
the game to increase people’s positive feelings were
gratitude [26] for people to focus on the positive aspects of
life and live in the moment. According to the concept, the
PPIs that were used in the design were writing three good
things and writing gratitude journals [26], two of the
widely used tools in the category of gratitude to help
people focus on positive things in life through recalling,
writing, and reviewing good things every day. With the
selected concept and PPIs, the goal of the design was
narrowed down to be motivating people to regularly note
down good things in life.

Another brainstorming session was conducted to turn
themes and elements into more mature ideas and develop
possible ways of implementing PPIs into the design.
During the session, a theme and several elements were
firstly combined as a brief game idea, and details were then
come up with to make the idea more mature. In the end, 7
game ideas were generated.

In the game, there were questions about good things
provided as prompts to help the user recall good things in
life. The questions were related to different themes and
with different level of difficulty. Different themes such as
people and places was for the user to recall good things
from different aspects of life; questions that were more
difficult to answer will be arranged in higher levels. The
good things that the user notes down in the game will be
collected as a journal for reviewing at any moment.

4.2. Selection

To narrow the alternatives from the brainstorming sessions
down to one final idea, criteria were set up for the
selection. To design a game to increase motivation for PPIs,
the final game idea should be engaging as well as have
ways of combining PPIs. The theme of the game is more
suitable to be therapeutic and relaxing, and the gameplay
should not trigger stress, anxiety, or depression. According
to the above considerations, the criteria for evaluating each
idea were listed below:
•

Is the idea suitable to combine PPIs?

•

Does the theme of the idea therapeutic and relaxing?

•

Does the gameplay have fun factors?

•

Is the gameplay not likely to cause negative feelings?

Does the idea have rooms for an extension?

Form

As it is ideal to note down good things daily and regularly
for a long-term duration to reach the most benefits, the
form of the game was set to be a mobile application for
people to access it regularly with convenience.
Theme

The setting of the game was on the sea, which was a
relatively therapeutic and relaxing theme compared to other
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6. EVALUATION 1

options from the brainstorming. The background story was
that a captain got lost on the sea due to heavy rain, and
needed to go home through getting on islands to his home
island.

To design a game that motivates people to note down good
things, a critical task after having the initial game idea and
a physical prototype was to evaluate if the game was
designed to be motivating and engaging to play. To identify
issues and refine the idea with efficiency and low cost, and
to inspect the gaps between the initial game design and the
optimal design of a motivating game, a heuristic evaluation
was conducted at an early stage of the design process.

Gameplay

The goal of the game was to acquire logs on islands and
build bridges on the sea from an island to another. In the
game, noting down good things was the main way to
acquire essential elements and rewards for completing
levels. There were several islands on the sea indicating the
levels needed to complete for going home. Levels had
increasing challenges by varying the distance to the next
island, the number of obstacles on the sea, and the
difficulty of the prompt questions. The player would be
rewarded for completing levels.

6.1. Methods

A heuristics evaluation was conducted by the researcher to
find issues related to motivation and engagement in the
initial game idea through a set of principles, and to provide
insights and suggestions for improving the game.
Considering the available time for this project and that the
game idea under evaluation was at a low level, this
heuristic evaluation involved only one researcher.

5. PHYSICAL PROTOTYPE

After having the initial game idea, the next goal was to
build a rapid, low-cost, and playable prototype for testing
the rules and elements of the gameplay and finding issues
from the idea for refinement. A physical prototype (Figure
4), which was made up of paper and sketched by pens, was
created to display the core game mechanics and wireframes
of the game. The prototype contained the main pages of the
game, including the home page, the first level, and the page
of the bag showing rewards. The prototype also had
movable elements that could be operated by hands to show
the main rules and procedures of completing a level.

6.2. Materials

The list of heuristics that were used in the evaluation was
Gameful Design Heuristics [40], a set of guidelines for
heuristic evaluation of interactive design in a game format
from the perspective of intrinsic and extrinsic motivation.
There were 28 heuristics covering three dimensions of the
overall motivation: intrinsic motivation, extrinsic
motivation, and context-dependent motivation. For
example, one of the heuristics in the category of intrinsic
motivation is “Achievement: The system lets users keep
track of their achievements or advancements”, and
“Scarcity: The system offers interesting features or rewards
that are rare or difficult to obtain” for extrinsic motivation.
The physical prototype and detailed descriptions of the
game idea were materials that the evaluation was based on.
6.3. Procedure

After reviewing the list of heuristics at first, the researcher
reflected on and observed the game elements based on each
heuristic. When encountering any issue related to the
description of the heuristic, the researcher listed it down
and proposed solutions to address the problem. Finally,
issues were selected as primary issues to address if they
were highly related to the design of the core gameplay.
6.4. Results

During the heuristic evaluation, issues emerged from the
game idea based on different heuristics. The list below
shows the primary issues at this stage and suggestions for
design with their corresponding heuristics in the three
categories.
Intrinsic Motivation

Figure 4. The physical prototype
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•

Increasing Challenge: The increasing challenges of
levels were arranged by an increasing distance
between islands and the number of obstacles on the
sea. However, the distance could not be too long to
achieve and the obstacles had a lack of variety. More
options for obstacles should be designed to increase
the challenge.

•

Social Interaction: There was no design of social
interaction in the initial game idea. To increase users’

7.1. Improved Elements

intrinsic motivation, a system of social interaction
could be considered.

Gameplay

During the gameplay, there would be more kinds of
obstacles such as icebergs and fishes appear on the sea that
need the user to take immediate action to tackle them when
crossing the sea to the next island. Additionally, there
would be questions unexpectedly showing on the sea for
the user to answer and earn extra rewards.

Extrinsic Motivation

•

Scarcity: There was no design of rare and powerful
rewards only to users with certain achievements.
Scarce and powerful rewards should be created to
award achievement on keeping good things and
completing levels.

•

Loss Avoidance: To make the gameplay relaxing and
avoid putting pressure on users when they were
playing the game, there was no design of urgency
through possible losses unless users act immediately
and regularly. However, to facilitate users to do the
PPIs regularly, there could be timed tasks or rewards
given to users only if they continuously invest time
and effort on the game.

Finally, the main challenge of the gameplay was improved
to be more challenging and fast-moving, which
incorporated the PPIs in a better way. In the improved
version, the goal of the gameplay was changed as noting
down good things to accumulate fuels for a boat to arrive at
another island. In this way, the user could use rewards
immediately after they got them.
Rewards

Rare and powerful rewards were added to the system to
award users’ achievement in keeping a certain number of
good things. Furthermore, they would be rewarded for
continued days of use.

Context-Dependent Motivation

•

Varied Challenges: In the initial game idea, the
challenge was only building a bridge to the next island.
Side-missions and unexpected extra challenges could
also be developed to increase engagement.

•

Varied Rewards: Rewards in the initial game design
were designed for tackling obstacles of equal
significance. More rewards with different levels of
power and for other purposes could be developed.

•

7.2. Issues Under Consideration
Social Interaction

From the perspective of designing a motivating game,
including social interaction in the system may facilitate
users’ motivation to play. However, from the perspective of
psychology, social interaction might increase negative
feelings such as stress and anxiety, and that did not match
the purpose of this study. Suggestions from experts were
needed for the design of social interaction.

Disruption Control: In the game, noting down good
things was the main way to acquire essential elements
for the game. However, there was no control against
typing random content to the questions. There should
be rules to avoid this kind of circumstance.

Avoiding Cheating

To avoid cheating on the answers for questions about good
things, adding restrictions in the system such as word limits
might be useful. However, this did not fit with the rule of
PPIs that a therapist may not make judgments on a patient’s
writing. A discussion with experts was needed to address
this issue.

6.5. Requirements

According to the issues found, directions for an iterative
design to improve had been identified as below:
•

The game could contain more kinds of challenges

•

The game could consider developing social interaction
in the system

•

The game should award users’ time and effort

•

The game should create more rewards with different
levels of significance and different possibilities of
acquiring

•

The game should prevent the circumstances that users
cheat on answering questions

8. EVALUATION 2

After having an iterative design improving the game
elements to be more motivating, the second evaluation was
conducted to investigate the design and effectiveness of the
PPIs in the game with an expert in the field of psychology.
Additionally, another aim of this evaluation was to gather
professional opinions about the unsolved issues from the
first evaluation as well as the game design.
8.1. Methods

7. ITERATIVE DESIGN 1

A semi-structured interview was conducted to investigate
the participant’s related background experience of using
PPIs in her career, her opinions about the design of the
PPIs applied in the game, and her suggestions for the game
design. Moreover, a questionnaire survey was conducted to
evaluate the effectiveness of the prompt questions asking
about good things in the game with two criteria: the
effectiveness to induce positive feelings, and the difficulty
to complete. Each question was rated with two 3-point
Likert scales, one scale for one criterion. A higher score

According to the requirements established in the last
section, a brainstorming session was conducted by the
researcher to generate possible game elements for
improvement. Final changes of elements were decided by
the degree to which they could address the requirements.
However, some of the requirements were better to be
addressed with suggestions from an expert in the field of
psychology, so they were still under consideration at this
stage. Below were the improved game elements and issues
under consideration.
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meant that the question was more effective to increase
positive feelings or more difficult to complete.

was dragged to a place in the document with other quotes
with related theme. Finally, there were four themes
generated: Knowledge of PPIs, Prompt Questions, Content
of Good Things, and Social interaction. The following were
quotes selected from each theme that provided the most
important information.

The data of the interview was audio-recorded first and then
transcribed for analysis. A bottom-up thematic analysis was
used to gather information related to the research goal and
useful for addressing unsolved issues. The data from the
survey was used for indicating each question’s
effectiveness and difficulty for refinement and the
arrangement of levels.

Knowledge of PPIs:
“Normally we would just go for (writing) three (good
things a day). Over three may be a bit difficult for people to
achieve because they need to have this kind of habit for a
long time for them to record more than three things…Less
than three will be okay.”

8.2. Participant

The participant was a clinical psychologist who had four
years of work experience in hospital and many experiences
of using PPIs as tools in the therapies with her clients.

Prompt Questions:

8.3. Materials

“I think the most important thing is for them to stay in the
current situation, rather than just being about the past…
The future is also the same kind of thing. It's like anxiety
and depression. Anxiety is worrying about the future,
depression is worrying about the past.”

The questions asked in the interview (appendix 1) included
15 questions asking the participant’s related work
experience and the knowledge of conducting PPIs. For
example, “Could you briefly introduce the process and
procedure when you used positive psychology
interventions with your clients?” and “What are necessary
instructions when conducting the positive psychology
interventions?”. The interview also included 5 questions
asking her opinions about the game design and unsolved
issues from a psychology perspective. For example, “What
do you think letting players skip the question that they
don’t want to answer?”.

“This kind of question is not the ability question, it is like
the life-related question. So some people prefer to answer
difficult questions and some people prefer to answer easy
questions. And the thing that your goal now is to trigger
their positive emotions rather than the frustration of not
being able to answer the difficult question.”
“I think they could skip the question, but it's better for them
to choose the (prompt) question before (they are going to
answer).”

The questionnaire (appendix 2) used for evaluating the
effectiveness of the prompt questions about good things
included 20 questions selected from a predesigned pool
covering 10 different themes such as people and places.
Each question was one of the iconic questions from each
theme.

Content of Good Things:
“Normally if we do it as a human we will check the content
with them (to avoid the circumstances that they ).”

8.4. Procedure

“I don't think anything (about the answers for good things)
is bad if the thing is really an event that triggers their
positive emotion, then I will think that is good, at least they
tried to write something. I would put my attention on their
effort rather than the quality of it”

Due to the outbreak of Coronavirus in 2020, the whole
study was conducted online to avoid any face-to-face
contact. Before the study, the participant received an
information sheet and consent form through an email and
sent back her informed consent to the researcher. The study
started with an interview through a phone call on Line app
about the participant’s background experience, and then an
introduction of the game. A questionnaire survey on
Google Form evaluating the PPIs was followed, and finally,
another interview about the participant’s opinions for the
game design was conducted. The whole study took
approximately one hour. In the end, the participant got a 25
pound Amazon eGift voucher as compensation for her time
and effort.

“Just no judgment for their (users’) content, but about
their effort”
Social Interaction:
“if there's somebody else (other users) there, they will have
the motivation to see what's going on with others…but
another thing is that maybe you should let the user decide
if they want to do it with others or not.”
Results of the Survey

8.5. Results

Results Results of the survey and the reasons for the rating
were discussed with the participant during the second
session of the interview.

The results contained two parts: the results of the interview
about feedback on the game design, and the results of the
survey about the effectiveness and difficulty of the prompt
questions for good things.

For the evaluation of effectiveness, 5 questions were rated
highly effective, 6 questions were rated somehow effective,
and 9 questions were rated not at all effective. The main
reason for rating not at all effective was that the questions
were not asking good things related to the current situation
or achievable at present.

Results of the Interview

Data from the interview was analyzed through a thematic
analysis on Google Document. Quotes containing useful
information for the design and related to the research goal
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For the evaluation of difficulty, 9 questions were rated
somehow difficult, and 11 questions were rated easy to
answer. The reason for rating as difficult questions was that
people will need assistance to squeeze the good things out.

giving daily rewards, the format of the gameplay was
changed to support writing 3 to 5 good things a day. The
improvement was made by setting each level to be needed
3 to 5 essential elements to complete, which created a
natural timing to stop playing the game after noting down 3
to 5 good things.

8.6. Requirements

The results gave plenty of insights for the game design, and
raised new requirements for the next iterative design as
followed:

Relatedly, the increasing challenges were not created by
increasing distance anymore, instead, it was only by
increasing the number and difficulty of obstacles at each
level. The background setting was also changed from the
sea to a forest to better fit with the new gameplay. Finally,
the system of social interaction was proposed but still
needed to gather user opinions in later evaluation.

1. The system and its mechanics should support users to
write three good things daily and regularly for a long
period.
2. The system should provide options of prompt questions
for users to choose from when they were asked to note
down particular good things.

10. VIDEO PROTOTYPE

After having two iterative game designs that refined the
game elements and the prompt questions for good things, a
prototype that displayed the core gameplay and the
interactive play experience was needed as a preparation for
further evaluation.

3. The prompt questions rated with low scores on
effectiveness needed to be edited to focus on the
present and support the concept of living in the
moment.

The content of the prototype was digital wireframes (Figure
5) about the main pages of the game, including the home
page displaying levels, pages for the first two levels, the
page showing the rewards in the bag, and the page for
reviewing good things. The wireframes were made by lines
and icons [29,41] on Keynote, and were later on made
playable and interactive on InVision to show the rules and
procedures of the gameplay and the reward system.

4. The arrangement of different difficulties of the prompt
questions could be reconsidered.
5. The system should give users choices before bringing
them to social interaction.
9. ITERATIVE DESIGN 2

The goal of the second iterative design was to address the
issues identified in the second evaluation regarding the
design of the PPIs and the game elements. A brainstorming
session was conducted by the researcher to come up with
solutions for the issues. Finally, the decision was according
to how well the game element could support the
implementation of PPIs. Below were the improved
elements.
9.1. Positive Psychology Interventions

The prompt questions that were rated low level of
effectiveness were edited to focus on the present, instead of
the past or the future to avoid inducing negative feelings.
To avoid forcing users to answer questions that they were
not interested to answer, the new design provided a small
pool of questions at each level and multiple paths to win
the level. As a result, users would have more freedom on
choosing the questions they want to answer and still win a
level.
Figure 5. Wireframes of the game

Finally, considering that fostering the ability to answer
difficult questions was not the purpose of this study,
instead, the effort to try and the ability to recall good things
were the focus, the arrangement of questions with different
levels of difficulty and themes were removed. Therefore,
the questions would be arranged randomly at each level but
still starting with easy ones in the first few levels.

Due to technical and time constraints, one of the most
important game elements, noting down good things, was
not able to be well embedded in the prototype for people to
interact with. Moreover, with the restriction of avoiding
any face-to-face contact during the pandemic time, a
Wizard of Oz method was also difficult to implement
during the evaluation to address this problem. As a result,
to present the integrated play experience, a 3-minute video
was created by screen recording to display a player, who
was the researcher, playing the interactive prototype on
InVision. The video prototype showed a person playing the
game for the first time and being led by the teaching mode

9.2. Game Elements

The primary goal of the change of game elements was to
support users to write three good things daily for a long
period as suggested by the clinical psychologist. In the last
design, the game only supported writing good things daily
by rewarding continued use. In the current design, besides
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11.4. Procedure

of the system to browse each main page, complete the first
level, earn and use rewards, and review good things.

Each participant first read through the information sheet
and consent form inserted at the beginning of the
questionnaire and gave their informed consent to the
survey. During the survey, each participant read through a
brief introduction of the purpose of the game and watched
the 3-minute video of someone playing the game, and then
started answering questions. The whole process took
approximately 30 minutes. After completing the survey,
each participant received a 10 pound Amazon eGift
voucher through email.

11. EVALUATION 3

To find issues in the game design that could not be
captured before and evaluate if newly-added elements
supported the game to motivate target users to play, user
testing was conducted.
11.1. Methods

An online questionnaire survey was conducted to
investigate target users’ motivation to play the game and
their opinions about the game design after being introduced
to the game through the video prototype. Questions in the
questionnaire measuring the participant’s motivation were
asking how true the statement was for the participant, and
was rated on a 7-point Likert scale ranging from 1 to 7 (1
represented not at all true, 4 represented somewhat true,
and 7 represented very true). The scores that each question
received were analyzed with the average scores and the
middle scores of the overall motivation and for different
dimensions of motivation.

11.5. Results

The results from the two questions asking the participants’
habit of playing video games showed that four of the
participants seldom played video games, and one of them
often played video games. The types of video games they
play the most varied a lot, including strategy games,
simulation games, and role-playing games. For questions
asking the quality of game design, the average score was 6
out of 7, and the middle score was also 6 out of 7. The
results indicated that the goal of the game and narrations in
the game were clearly shown. Questions related to
unsolved issues showed large individual differences,
providing insights for the design.

11.2. Materials

The questionnaire (appendix 3) contained 25 closed
questions and 1 open question. Two closed questions were
asking participants’ habit of playing video games, including
the frequency of playing video games and the type of video
games they play the most. Four closed questions were
asking the quality of the game design and the participant’s
opinions on unsolved issues. For example, “The narration
in the game is easy to understand.” and “I would like a
chance to interact with other players in the game.” An
optional open question was asking the participant’s
comments and advice for the game design and the
questionnaire.

For the 19 questions related to motivation, the results for
the overall, and each dimension were shown in Figure 6.
The overall results indicated that the game was motivating
to play and some elements were designed well. However,
based on the results that the middle scores related to
motivation were 5 and the average scores were only
slightly higher than 4 on a 7-point scale, there was still
room for improvement. When inspecting the score of each
question, some of them showed the positive aspects of the
game, and the other showed that some elements still needed
more development and raised new requirements. The below
lists were results being separated into positive results and
the unsolved issues:

The other 19 closed questions were measuring the
participant’s motivation for the game. Among them, 5
questions were about general intrinsic motivation, 10
questions were about other factors that contribute to
intrinsic motivation such as perceived competence and selfmeaning, and 3 questions were about extrinsic motivation.
For example, “I want to acquire powerful and rare rewards
in this game.” was an item for extrinsic motivation. Most of
the 23 questions were adopted from Gaming Motivation
Scale [21], Intrinsic Motivation Inventory [33], and
Gameful Design Heuristics [40].

The Positive Results

1. The game was motivating to play in overall.
2. Participants perceived that playing the game could
have positive meaning for themselves.
3. The goal of the game and the narrations in the game
were clear.
The Unsolved Issues

The video prototype, which was uploaded on YouTube
beforehand, was embedded as a link in the questionnaire on
a Google Form to introduce the game along with a brief
description of the purpose of the game.

1. Participants did not have a high extrinsic motivation to
earn medals, nor did they have much curiosity for
hidden levels.
2. The game did not strongly motivate participants to use
it regularly and put much effort into it.

11.3. Participants

Five target users were recruited to take part in the survey.
The inclusion criteria were that the participant should be
aged over 18, and had no history of being clinically
diagnosed with depression, anxiety, and related mental
illnesses according to the ethical approval for this project.

3. Participants showed a lack of perceived competence for
playing the game.
4. Preference for having interaction with other players in
the game had a large individual difference.
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After analyzing the results, a reflection on the used video
prototype raised the issue that part of the problems
identified from the results might be due to the limitations of
the prototype. During the survey, participants could not
interact with the prototype, so their answers were based on
their perceived feelings and thoughts, rather than in-person
experiences. This might affect the results such as their
perceived competence for playing the game. Furthermore,
the prototype displayed limited numbers of rewards,
obstacles, and levels, although there were more elements in
the actual design. This might limit participants’ perceptions
about the variety of game elements. Finally, the video
prototype showed someone playing the game for the first
time, without showing what would happen if the player
played it for continued days. Although it was planned to
reward continued use, participants could not know from the
video and might have less motivation to play the game
regularly.
Average score

Middle score

4.87

5

5.86

5

4.6

5

4.6

5

Overall
motivation
General intrinsic
motivation
Intrinsic
motivation from
other factors
Extrinsic
motivation

a suggestion that would not be evaluated in this study.
Below were the newly added game elements.
Weekly Goal

To motivate regular use of the game, a system of pursuing
weekly goals to earn rewards was newly added. The
weekly goals were tasks related to the main gameplay to
motivate users to put a certain amount of effort in the game
during a week. For example, “collecting 10 good things”,
or “helping 3 different animals in the forest”.
Move on With a Group

To increase users’ motivation and provide a choice of social
interaction, another way of pursuing a weekly goal was to
complete the goal with a small group of other users. The
group would be arranged by the system with 5 users in a
group and would be reset every week. Whether to take part
in the group would be decided by the user by accepting an
invitation sent from the system every week. The design was
based on the suggestion from the clinical psychologist that
it was better for users to decide whether to participate in
social interaction, and the results from the third evaluation
that preference for in-game social interaction had a large
individual difference.
Within a week, the user could get a small reward for
completing his/her own goal and get a rare and powerful
reward if other group members also achieve their goals.
Although the rewards from completing the personal goal in
a group would be less than the rewards that the user could
get when they were not in a group, the extra rewards that
they earned with other group members will be more special
and powerful.

Figure 6. The results of user testing related to motivation
11.6. Requirements

Collecting Saved Animals

Although limitations of the prototype might affect the
results, the game design regarding rewards and challenges
at this stage were still not mature enough to support high
motivation for the game and facilitate continued use. Based
on the found issues and after considering the limitations,
the list below was new directions for the next iterative
design:

To increase motivation to complete levels and curiosity for
hidden levels, the animals that the user helped in each level
would be collected on a sub-page of the page for reviewing
good things. The animal that appeared in need at each level
would not be repetitive a lot and would keep mysterious
before the user could play the level.
13. DISCUSSION

1. The game should have various types of rewards and
challenges to increase extrinsic motivation and
curiosity for hidden levels.

3. The game could develop a system of social interaction
for players to decide to take part.

The aim of this study was to increase people’s motivation
for PPIs through gamification. To address this aim, an
iterative design process was followed. In the process, four
iterative designs, two prototypes, and three evaluations
were conducted to refine the game on different aspects. The
final game idea was Gratitude Forest, a mobile game that
motivates users to note down good things in life through
little missions and weekly goals in a playful environment.

12. ITERATIVE DESIGN 3

13.1. Reflections on Findings

2. Besides giving rewards, more methods were needed to
motivate players to play the game daily or regularly.

From the first evaluation about heuristic evaluation to the
third evaluation about user testing, the results indicated that
most of the issues regarding the motivational effect of the
game had been addressed. The first evaluation identified
issues through the lens of intrinsic, extrinsic, and contextdependent motivation. The main issues were the design of
challenges, rewards, and social interaction. After making
changes of game elements, the newly-added elements were
tested with similar issues again with target users in the third
evaluation. Overall, Gratitude Forest motivated target users

To address the requirements from the third evaluation,
another iterative design was developed. The main goal of
this iterative design was to facilitate motivation and
continued use. Furthermore, a system of social interaction
was also established to increase users’ intrinsic motivation
for the game. The final game elements were generated from
a brainstorming session by the researcher and decided by
how well they could address the requirements. Due to the
time constraint of this project, this iterative design was only
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to play based on the results of the user testing that scores
for the overall and different dimensions of motivation were
higher than a neutral score. Although there were game
elements still needed to refine, the issues found along the
process were largely addressed and gradually made the
game more motivating to play.

As mentioned in the section of user testing, a limitation
was that the video prototype used in the evaluation did not
display the whole game design due to the time and
technical constraints. This might somehow decrease
participants’ motivation to play the game as their
perception of the game was limited without some of the
rewards and levels presented to them. Furthermore, to
avoid any contact during the pandemic, the prototype could
not be played by participants through a Wizard of Oz
method. This also limited the opportunity to present the
game idea and might also affect their perception of the
game.

Adding social interaction to the system was a consideration
at every stage of iterative design and was finally added in
the last iterative design. From the perspective of Gameful
Design Heuristics [40], adding social interaction to the
system could increase users’ intrinsic motivation to play a
game. Whereas according to the interview with the clinical
psychologist, asking users to interact with other players
might cause pressure and negative feelings, and the effect
of social interaction remained unknown. As there was a
divergence between the first two evaluations, the issue was
presented to the target users to gather open feedback. The
results indicated that preference for interacting with other
players or friends in the game had large individual
differences. As a result, an optional system of social
interaction was provided to make a balance between
different perspectives and meet different preferences. The
process of the consideration gave an insight that when
designing a game in the field of mental health, factors that
were possible to contradict the perspectives of game design
and psychology need to be especially taken into account.

Additionally, to refine the game several times within the
timeline of the project, the evaluations in this study were
conducted to find issues from the design instead of finding
evidence from the population. In previous studies [4],
evaluations of the effectiveness of PPIs were largely
conducted longitudinally with randomised controlled trials,
and evaluations of motivational effects could be conducted
with cross-sectional experiments. Although the PPIs used
in the game, writing good things and writing gratitude
journals, were proven to be effective by previous studies
[26], few studies tested them in gaming environments.
Future work could be evaluating the effectiveness of
Gratitude Forest through a randomised controlled trial and
testing if the game can facilitate more motivation than
traditional PPIs can.

Being created through an iterative design process based on
the theory of positive psychology, Gratitude Forest is found
to have highly similar features and elements with related
work. When comparing to the commonly observed game
elements from other gamification for mental health [7],
Gratitude Forest has repetitive game elements including
levels, rewards and prize, narrative and theme. When
comparing with other video games and apps that also
incorporate the concepts of positive psychology. The
features that Gratitude Forest has in common with others
are having a therapeutic theme, providing clear goals for
users to pursue, identifying meaningful contributions to
users, helping users complete PPIs with prompts, helping
users build connections with others, providing small
challenges, setting goals for users, providing a review of
good things, and awarding achievements. One difference is
that some systems apply a wide range of concepts of
positive psychology and the other systems focus on a
specific concept, like Gratitude Forest focuses on the
concepts of gratitude. Although the range of applied
concepts was slightly different, the features in common
intend to support the core concept of positive psychology
and the use of PPIs in interactive systems by providing a
supportive and therapeutic environment for users to focus
on positive aspects of their lives, challenge themselves, and
build psychological resilience. This finding provides
recommended features and elements for future work of
gamification for PPIs to apply in the design.

At this stage, Gratitude Forest was tested with people from
the public who had no history of clinically diagnosed
depression or anxiety. As PPIs had been widely used as
tools to aid mental health therapies, if ethically approved,
future work could also be evaluating the effectiveness and
motivational effects of the game with people with
depression and anxiety to investigate if it is applicable for
clinical use. Finally, Gratitude Forest has not been built as a
playable app at this stage. After fully developing the details
of the game elements and evaluating the effectiveness,
future work could be the implementation of the software
and making it accessible to the public.
13.3. Contributions

The design and evaluation of Gratitude Forest provided a
design suggestion of motivating people to note down good
things in life. The game design also recommended features
and elements to be included in a gamified PPIs.
Additionally, if being technically built and proven effective
to increase wellbeing in the future, the game could be an
accessible self-help intervention, as well as an innovative
tool to help address the issues regarding the lack of
motivation and low adherence to mental health
interventions.
14. CONCLUSION

This study proposed a design solution for gamification of
an evidence-based PPI by designing and evaluating a
mobile game. The results of user testing also suggested that
gamification was a feasible method to facilitate motivation
for an online self-guided PPI.

13.2. Limitations and Future Work

There were limitations to this project regarding the
prototype and evaluation of the game that needed to take
into account when interpreting the results of this project.
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Through an iterative and user-centered design process, a
mobile game called Gratitude Forest was developed to
motivate people to note down good things in their life. The
game was iteratively refined to be motivating and effective
based on the feedback from the evaluations, a heuristic
evaluation, an interview with an expert, and a user testing
with target users, that tested the game with a paper
prototype and a video prototype.

8.

9.

The main contributions of this study were to provide a
promising solution for the issue of low adherence to online
self-guided mental health interventions and make the
benefits of positive psychology more accessible to the
public in a novel and convenient way.
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APPENDIX 1: INTERVIEW QUESTIONS FOR EVALUATION 2

Background Experience
1. Have you used gratitude interventions in therapy before?
2. Could you list out the types of gratitude interventions that you have used?
3. Could you briefly introduce the process and procedure when you use the gratitude interventions with your clients?
4. What are necessary instructions when conducting the gratitude interventions?
5. What are important cues during the process?
6. What materials did you use during the process?
7. How many good things are ideal for finding in one day?
8. In your opinion, what is the most critical part about the gratitude intervention?
9. Which parts of the intervention are the most effective and why?
10.Can we see a client’s improvement on mental health through the gratitude interventions?
11.Which parts are not as effective as you expected and why?
12.What would you do if your clients have low motivation to do the intervention?
13.What would you do if your clients have low engagement in the process?
14.What would you do if they feel frustrated to find good things in life? Or feel ashamed about the things that they come up
with?
15.Are there any other problems that you have encountered when using the interventions? How did you solve them?
Game Design
1. Are more specific questions more difficult to answer?
2. What do you think letting players skip the question that they don’t want to answer?
3. Which one do you think better to prevent cheating in the game? Word limit v.s. no action
4. Which one do you think better and why? Each question has the same level of difficulty v.s. questions become more and
more difficult to answer in higher levels
5. Which one do you think better and why? play the game alone v.s. play the game with strangers or friends
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APPENDIX 2: QUESTIONNAIRE FOR EVALUATION 2

Here are 20 questions selected from the game that need your evaluation. Most of the questions are adapted from examples
from online handbooks. They aim to induce people’s positive feelings and gratitude for things that happen in life. The
questions include asking good things happening in the past, present, and future; happening on themselves, in the society and
the environment; include themes such as materials, people, and life incidents.
Criteria
Each question has to be evaluated by you with 2 criteria:
A. the effectiveness to induce positive feelings and gratitude
1 - no effect or negative effect
2 - a bit effective
3 - effective
B. the difficulty to answer
1 - easy
2 - a bit difficult
3 - difficult
Questions
1. What are you grateful for?
2. What made you smile today?
3. What are you looking forward to?
4. Who do you want to thank the most?
5. Who has helped you this week?
6. Who is your best friend?
7. Who has encouraged you to pursue your dream?
8. What abilities are you grateful to have?
9. What goals have you achieved this week?
10.What is your favorite song?
11.What was the beautiful scenery that you saw this week?
12.What items in your home are you grateful to have?
13.What is an unexpected good thing that happened this week?
14.What was the assistance that you received from strangers this week?
15.What is your happiest memory?
16.What is your goal this week?
17.What good things have happened in your city this week?
18.What about the country you live in are you grateful for?
19.Where is your favorite place on Earth?
20.Where are you looking forward to traveling to?
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APPENDIX 3: QUESTIONNAIRE FOR EVALUATION 3

Background
1. How often do you play video games (e.g., computer games, mobile games)?
Never / Seldom / Sometimes / Often / Almost always
2. Which type of video games do you play the most?
Action game / Role-playing games / Strategy games / Simulation games / Other types / I don’t play video games
Motivation and design
For each of the following statements, please indicate how true it is for you, using the following scale:
1 = not at all true
4 = somewhat true
7 = very true
1. I think this game is stimulating to play. (intrinsic motivation)
2. I think I will experience a feeling of efficacy when I play this game. (intrinsic motivation)
3. Playing this game will be a good way to develop important aspects of myself. (intrinsic motivation: identified regulation)
4. I want to acquire powerful and rare items in this game. (extrinsic motivation)
5. I want to unlock hidden levels in this game. (extrinsic motivation)
6. I want to gain awards and medals in this game. (extrinsic motivation)
7. I think this game is fun to play. (intrinsic motivation)
8. This game does not catch my attention at all. (R) (intrinsic motivation)
9. I think this game is quite enjoyable. (intrinsic motivation)
10.I will be pretty good at playing this game. (intrinsic motivation: perceived competence)
11.I will put a lot of effort into this game. (intrinsic motivation: effort / importance)
12.I think I will feel very tense while playing this game. (R) (intrinsic motivation: pressure)
13.I believe I have some choice about playing this game. (intrinsic motivation: perceived choice)
14.I will play this game because I want to. (intrinsic motivation: perceived choice)
15.I believe this game could be of some value to me. (intrinsic motivation: identified regulation)
16.I would like a chance to interact with other players in the game. (design opinion)
17.I would like a chance to play this game with my friends. (design opinion)
18.Playing this game will have a meaningful contribution to myself. (intrinsic motivation: meaning)
19.This game motivates me to play it. (motivation)
20.I want to tackle the challenges in the game. (intrinsic motivation: increasing challenge)
21.The goal of the gameplay is clearly explained. (design quality)
22.The narrations and instructions in the game are easy to understand. (design quality)
23.I will play this game regularly. (intrinsic motivation: effort / importance)
Leave your comments or advice for the game design or this questionnaire here.
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