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1  Introduction 
A common reason for patients’ return to hospitals following surgery is not being able to keep 
their pain down using the right methods. This can be both costly for the healthcare system and 
difficult for the patient.1 

Delivering information about proper medication usage to patients who have recently 
undergone surgery is an important factor in a patient’s recovery and pain management. It has 
traditionally been the task of doctors and nurses to provide patients with this information. 

This project was set forth by the CADIA research center and Landsspítalinn. Our 
supervisors were David James Thue, assistant professor at Reykjavík University and Brynja 
Ingadóttir of Landsspítalinn. 

The project consisted of aiding the development of an educational game intended to deliver 
information regarding pain management in an interactive way. The game was developed to be 
used in clinical trials by Brynja at Landspítalinn. 

Prior to the team joining this project, Haukur Jónasson, a student at Reykjavík University, 
had been working on the game's development. Tumi Snorrason, an employee at CADIA, 
created all the object's mesh renders and the majority of images in the game. 

2  Project Description 

2.1 Gameplay 
In the game, the user is expected to make the player character perform everyday tasks while 
trying to complete a unique goal shown at the beginning of each day. The goal may be to take 
as little medication as possible, as much as possible, or to balance his medication. During 
gameplay the player has to pay attention to his pain levels and side effects lest they become 
overwhelming. 

2.2 Joining the project 
A student had been working on the game prior to our team joining the project. Work on the 
game started in June 2015. Below is an image showing what the game looked like prior to our 
team joining the project. 

                                                
1 (Ingadóttir, 2015) 
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Figure 1: The game in the beginning 

The environment of the game had been set up and the user could move the player around in 
the living room, however no animations existed in the game, so the player model was frozen 
while moving around. The player could not interact with any object in his environment and if he 
bumped into an object, the screen began shaking and did not stop until the game was closed. 

At the start of the semester we had a meeting with David, our supervisor at CADIA, and 
Haukur to go over who would implement which of the features necessary for the game for it to 
be ready for Brynja's clinical trials. This meeting resulted in the team having their own separate 
backlog to work on. 

We were to implement the player’s ability to perform various daily activities within the game. 
At the end of each day we were to implement a star system indicating how well the player 
managed to follow the daily goal, and an after action review where the user could see how his 
pain fluctuated by taking different medications or by performing different tasks. 

Other features considered important were speech bubbles, for the player to interact with the 
user, as well as various settings panels and menus, and anything that our supervisors felt was a 
must have before the clinical trials started, such as the tutorial. 

Finally, we were supposed to conduct user tests to evaluate the game’s usability and the 
player’s enjoyment and understanding of the game’s content, and make improvements based 
on those user tests, after getting the green light from our supervisors for any significant features. 
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2.3 Priorities 
The game was developed with the clinical trials in mind. Because of this, features such as 
activities were given higher priority than, for instance, animations. Although making the game 
enjoyable was important to everyone involved, the main priority throughout the project was to 
create a game that would yield results during clinical trials. 

The initial deadline for delivery of the game was October 23rd, at which point the deadline 
was pushed forward to November 17th, before finally being pushed forward to December 2nd. 
These delays were because the clinical trials were being postponed for reasons unrelated to our 
team.  

This had the effect that the team was always working towards a deadline that was not far off. 

3  Organization 
In this chapter we describe how the team organized the workflow, what tools were used, and 
what documentation was created. 

3.1 Methodology 
Because the team was working with the thought in mind that the delivery of the game was close 
at hand, it became important us to be able to respond quickly to change. For this reason, the 
team opted to use the Agile methodology and Scrum framework for managing the organization 
of the project workflow. 

Agile methodology, typically used in software development, helps teams respond to 
unpredictability through incremental, iterative work cadences known as sprints.2 The Scrum 
framework is one implementation of the Agile methodology that has gained popularity due to its 
simplicity and flexibility. 

In Scrum, a potentially releasable product increment is delivered at the end of each print. 
The work performed during these sprints is referred to as the work in progress, and cannot be 
added to during the sprint. This allows developers to focus their efforts entirely on the work at 
hand without outside interference.3 

In Scrum, a potentially releasable product increment is delivered at the end of each print. 
The work performed during these sprints is referred to as the work in progress, and cannot be 
added to during the sprint. This allows developers to focus their efforts entirely on the work at 
hand without outside interference4. 

                                                
2 (Agile Methodology 2008) 
3 (Kniberg & Skarin, 2009) 
4 (Kniberg & Skarin, 2009) 
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Figure 2: The scrum process5 

The Scrum framework consists of three main components: ceremonies, roles, and artifacts, 
which we describe below.  

Ceremonies 

There are four ceremonies prescribed in scrum: Sprint planning meeting, daily standup meeting, 
sprint review and sprint retrospective. The ceremonies are focused on planning the work to be 
done, monitoring the work being done and reviewing the work results at the end of the sprint. 

Roles 

There are three roles in scrum: product owner, scrum master, and development team. The 
product owner is responsible for making sure the team delivers a viable product. The scrum 
master removes impediments and ensures that the team can perform their work unopposed. 
The development team is responsible for delivering a potentially shippable product increment at 
the end of each sprint. 

Artifacts 

Artifacts aid in the organization of the work to be done and in displaying work already finished. 
This includes the product backlog, which is a list of all the requirements needed in completing 
the product, the sprint backlog, a subset of the product backlog which contains the requirements 
intended to be finished at the end of a sprint, sprint burn-down charts that show how work 
progresses during a sprint, and a product burn-down chart that shows the progression of the 
project as a whole. 

 

                                                
5 (Lakeworks, 2009) 
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3.2 Roles  
Product Owners 

This project's product owners are Brynja Ingadóttir from Landspítalinn and David James Thue, 
PhD, assistant professor at Reykjavík University. 

Scrum Master 

Aron Bachmann Árnason was the scrum master for the team. He made sure the team could 
work unimpeded and organized team meetings and documentation. 

Development Team 

The team consists of Elísa Rún Viðarsdóttir, Einar Karl Einarsson and Aron Bachmann Árnason. 
The team was responsible for developing certain features of the game. 

3.3 Sprints 
From the outset, the team had to organize the workflow based on the deadlines as they were 
presented to us. Because of this, we opted for very short sprints, only one week long, to be able 
to better respond to change in requirements. 

Each sprint began on a Saturday with a sprint planning meeting where the team decided 
which stories to add to the new sprint’s backlog from the product backlog, and ended on a 
Friday with a sprint retrospective meeting during which the team reviewed notes from past 
meetings with the product owners and instructors to create new user stories to add to the 
product backlog. 

There were in total eleven sprints, including a preparation sprint and a final sprint. These 
sprints are described in more detail later in this report. 

3.4 Location  
The team was given a place in the CADIA research labs at Reykjavik University where we could 
work on our computers. 

3.5 Development Environment 
During development the team used the following tools. 

• The Unity editor was used to set up the game with various objects and to configure 
those objects. 

• Visual Studio and MonoDevelop were used to write program scripts that manipulate 
game objects behavior. 

• Reykjavik University’s projects website, located at https://repository.cs.ru.is, was 
used to host the project. 

• Google Drive was used to work on and store the project's documentation. 
• Trello was used to monitor the team’s progress in comparison to the rest of the 

project. 
• Microsoft Word was used to write the final report. 
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3.6 Documentation  
During development, the team used Google Drive to work on and to store all documents related 
to the project. The only exception to this is the final report that was written using Microsoft Word. 

Progress report 

Updated at the end of each sprint, this report contained information about how each sprint 
progressed as well as an overview of both time logged by team members and overall project 
progress. 

Design document 

The design document has in depth explanations of the design of each of the game's features 
implemented by our group, as well as reasonings behind design decisions. 

Meetings report 

Intended to help us keep track of everything discussed with our group at meetings with 
everyone involved with the game or final project course. 

Operations manual 

The operations manual is intended to familiarize the user or developer with the tools required to 
manage the project. 

Risk analysis 

Lists possible risks to the project and how best to respond to them. 

Testing protocol 

Contains a list of test cases that must be checked to make sure that the game is working as 
expected. We researched several tools to help automate testing, but did not implement them 
due to other priorities time constraints. 

User test results 

This report contains the summary of the user tests conducted by the team. It outlines the 
relevant results and action taken because of them. 

Final report 

This report summarizes the project and work done to complete it. 
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4  Schedule 

4.1 Requirement List 
The team maintained the project requirements in a backlog in the form of user stories, as per 
the scrum framework. The backlog was a living document during development, with new stories 
being added rather regularly, bloated stories split into smaller ones, and even stories becoming 
blocked and unblocked at times. 

The following table shows the user stories that were considered for implementation during 
development. They are ordered by the sprints in which they were completed and labeled by 
both their priority and status. 

Table 1: The product backlog 

Sprint Requirement Status Priority 

0 as a player I want to move between rooms so that I can access all rooms 
in my apartment Done A 

0 as a developer I want to split the backlog so that the team has its own list 
to work with Done A 

0 as a developer I want to set up an Android tablet to run the game so that I 
can test the project Done A 

1 as a player I want to call for help when the pain is too much so that the 
game can be restarted Done A 

1 as a developer I want to create an interactable prefab so that I have a 
template for making the player interact with objects Done A 

1 as a developer I want to read Unity tutorials online so that I can start 
development Done A 

1 as a developer I want to plug the supplied Movement animations into the 
game so that I can use them later on Done A 

1 as a developer I want to plug the supplied Dizziness animations into the 
game so that I can use them later on 

Done 
A 

2 as a player I want to be able to interact with objects in my home so that the 
game feels more immersive Done A 

2 as a player I want to be able to review what happened over the course of 
the day so that I can see how my actions impact my pain Done A 

2 as the system I want to log the player’s actions so that they can be 
reviewed later Done A 

N/A as a developer I want to make the interactable prefabs play relevant 
animations so that the player moves when he interacts with them Split N/A 

3 as a player I want the after action review graph to be visually appealing so 
that it is easy to read Done A 

3 
as the system I want to give the player a task list to complete over the day 
so that the player is forced to interact with items that might increase the 
pain level 

Done A 
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3 as a player I want to play 3 days in a row so that I can compare my actions 
between days Done A 

3 as a player I want to be shown what my goals should be for the day so that 
I know what to do Done A 

3 

as a developer I want to connect the after action review and gameplay 
scenes together and connect the different scripts we’ve been working with 
so that the information in the after action review is influenced by what the 
user had done 

Done A 

3 as a player I want the lines in the after action review to display correctly so 
that the information is more user friendly Done A 

4 
as a player I want to see informative text relevant to the action I performed 
at each point in the after action review graph so that I can see how actions 
affect my pain level 

Done A 

4 as a player I want my character to sit down on the toilet so that he can do 
his business Done A 

4 as a player I want my character to be able to open the dishwasher so that 
he can do the dishes Done A 

4 as a player I want my character to be able to open the oven so that it looks 
like he is using it Done A 

4 as a player I want my character to be able to open the refrigerator so that it 
is a usable object Done A 

4 as a developer I want the character to rotate accurately when he 
approaches a bed, chair or sofa so that he sits/lays down correctly Done A 

5 as a developer I want to fix the bug where a player can move the character 
when in a menu so that the game behaves as expected Done A 

5 as a developer I want to prepare user tests so that they are ready when it 
is possible to conduct them Done A 

5 as a player I want the task list to display completed tasks as well so that I can see 
what I have accomplished during gameplay Done A 

5 as a player I want my character to be able to use the shower so that he 
can wash himself Done B 

5 as a player I want my character to be able to use the sinks so that he can 
clean his hands Done B 

5 as a player I want my character to be able to open the wardrobe so that it 
is usable Done B 

6 as a player I want items in the task list to highlight the relevant objects in the 
apartment when clicked so that I can see what objects I should use Done B 

6 as a developer I want to connect interactables with the Pain Manager so 
that correct pain levels are logged Done A 

6 as a player I want a tutorial for the game so that it is easier to learn Done A 

6 as a player I want to be able to lie down on the sofa so that my character 
can rest Done A 

6 as a player I want the TVs to work so that my character can relax and 
watch TV Done A 
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6 as a player I want my character to move slower when in pain so that his 
movements correspond to his pain level Done A 

6 as a developer I want to fix the after action review dot collider so that it 
doesn't activate when text is clicked Done A 

6 as a player I want instructions for the after action review so that it is easier 
to understand Done A 

6 as a player I want a zoom functionality in the after action review so that it is 
easier to select the dots Done A 

7 as a developer I want to change the text in various places in the game 
based on the client’s input so that the game meets the client’s wishes Done A 

7 as a player I want to be able to see what turn it is and retrieve the current 
goal so that I know what I am supposed to do Done A 

7 as a player I want the option to return to the main menu so that I can exit 
the current game Done A 

7 as a developer I want to perform user tests so that I can make 
improvements on the game based on what users want Done A 

7 as a developer I want to improve the game based on user test results so 
that the game is more enjoyable Done A 

8 as a player I want my character to send me messages via a speech 
bubbles so that he can send me information Done A 

9 as a player I want to be rewarded with a star-/score-based system so that I 
can try and improve the way I play Done A 

9 as a developer I want the fix the bugs the client discovered during user 
testing so that the game is more pleasant to play Done A 

9 as a developer I want to update the tutorial so that it is up to date with the 
current version of the game Done A 

9 as a developer I want to modify the UI based on input from product owner 
so that it is more consistent and visually appealing Done A 

9 as a player I want the clock to be digital so that it is easier to read Done A 

9 as a player I want to be able to see when I last took in my medication and 
how much so that my drug intake is easier to monitor Done A 

9 as a player I want relevant animations to play when the character is 
experiencing side effects so that I know when they are taking place Done A 

9 as a player I want the after action review to display images each event so 
that it is easier to read Done A 

10 as a player I want the game to have sounds so that I enjoy playing the 
game more Done B 

N/A as a player I want my character to be able to open the cabinets so that 
they are usable To do B 
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4.2 Sprints 
The final deadline for the project was on December 2nd, leaving the team with about 15 weeks 
to complete the project. Initially however, the deadline was set for the end of October, which 
was then extended until mid November at which point the final deadline was set. 

Had the team known about the final deadline at the start of the semester, the sprints may 
have been organized differently. The team organized them based on the information at hand 
and opted for one week long sprints. 

The first sprint, sprint zero, was our preparation sprint. It concluded on September 18th and 
lasted about three weeks. It was during this time that the team decided to use scrum. What 
followed were a series of one week long sprints up until sprint eight. Two weeks passed 
between sprints seven and eight, as the team was occupied with preparations for the final 
exams. The game was delivered during sprint nine which was followed by the final sprint during 
which the team prepared for the final status meeting and finalized all reports. 

5  Playing the Game 
The game is played on an Android tablet. The game responds to the touch input of the user by 
moving between panels or views when pressing buttons or by moving the in game character 
during gameplay. 

5.1 Main Menu 

 
Figure 3: Main Menu 

The first thing that the player sees is the main menu. It shows the logos of the companies 
involved in this game as well as its name. There are only two buttons, one to start the game and 
another to quit the game. 
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5.2 About the Game 

 
Figure 4: About Game 

When the player begins the game the player is taken to the about game section, where he is 
shown the rules and goals of the game. The player can then choose from starting a game 
immediately or going through a tutorial to learn how the game is played. 

5.3 Tutorial 

 
Figure 5: Game Tutorial 

When the player starts the game tutorial he is taken to a view that is identical to the main game 
except here the player is lead through series of instructions that explain the core features of the 
game. The tutorial was suggested by our product owners during sprint 5 and completed in sprint 
6. 

Each instruction panel allows the player to continue to the next one or go back to the 
previous one if there was something they missed. Everything relevant to the gameplay and the 
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main functions of the game are explained in the tutorial . It is very important that new players go 
through the tutorial and actually read the instructions to learn how the game is played. 

5.4 Gameplay 

 
Figure 6: Main game 

At the beginning of the game, the player begins the day in bed as he would start his own day at 
home. The player can now tap the screen forcing the character to get out of bed and move to 
what ever destination the player wishes him to go. 

5.4.1 Goals 
The main reason for the creation of this game is to teach the player how pain medication works 
and how they behave. To deliver this message we make the player complete series of 
household tasks with a simple goal in mind.  

There are three goals, one per day. 

1. Keep the usage of medication to a minimum. 
2. Keep the pain to a minimum, disregarding side effects. 
3. Balance pain and medication, try to avoid any side effects. 

These goals were decided by the product owners so that the player would fully understand 
consequences of mishandling the medication. 

5.4.2 Tasks 
Each day a task list is made of the same nine household tasks and one randomly picked task. 
Examples of tasks are taking a shower, cooking, get dressed and watching television. Every 
time the player completes a task it gets marked as complete on the player's screen.  

Some task will increase the pain the character is feeling since they are labor intensive, while 
others will lower the pain level and hopefully teach the player the importance of relaxing. 
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If the player is unsure how to perform a task, he can click it on the task list, and the objects 
that can be used to complete the task will be highlighted in the player's environment. 

5.4.3 Interacting with the Environment 
Tasks are linked to interactable furniture and appliances. When the player taps an interactable 
object, the character walks up to it, turns to face the correct orientation and plays a simple 
animation that represents the execution of the task.  

5.5 Score 
After the player has completed a day in the game he is shown how he performed in relation to 
the goal of the day. The score itself is displayed as zero to three stars, while messages are also 
displayed to inform the player about how he could improve his gameplay.  

5.6 After action review  
To help the player conceptualize how different actions and medications affect his pain level, a 
graph is shown to him following each day. The after action review graph displays each event 
that occurred during the day and shows how the pain fluctuated throughout the day. Events are 
color coded, medications are orange, side effects give the medication icons a yellow glow, 
events that increase pain are red and events that decrease pain are green. Events are clickable, 
clicking on an event opens a panel that shows the user each event that occurred at that point in 
time. 

 

 
Figure 7: After action review statistics panel 
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Figure 8: After action review graph 

6  Work Process 
Here we describe how a developer goes about adding new features to, and altering existing 
ones in this project. 

6.1 Tools Used 
The team uses Git for version control, available for free at http://git-scm.com. 

The game's programming language is C#. One team member programmed in the 
MonoDevelop development environment, the other team members programmed in Visual Studio 
Community Edition 2015. MonoDevelop is available for free at http://www.monodevelop.com/. 
Visual Studio is available for free at https://www.visualstudio.com/. 

The game uses Unity, a development platform and game engine. The personal edition of 
Unity is free for download at http://unity3d.com/. 

6.2 Getting the Project 
The team's code was hosted on RU's project server, located at https://projects.cs.ru.is/. Access 
can be granted by RU's IT department. 

To start working on the project, the user has to clone it to their computer. This can be done 
by a number of programs, our team used Git Bash, which comes with Git. 

6.3 Project Structure 
In Unity, each game is made up of one or more views, called a scene. Each scene can have a 
number of objects, which could for example be a UI image or 3D player object, organized in a 
hierarchy. Each object can have a number of components. A component could be a script, 
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mesh renderer, or audio source. Objects in the scene can be manipulated by scripts, and 
objects in the scene can communicate with scripts. 

Although much of our work is located in C# scripts, a large portion of it has been working on 
Animators, UI objects, and object components. 

6.4 Contributing 
When a scene is saved in Unity, it is compiled into an object of type .unity. These files are 
notoriously difficult to merge. To prevent merge conflicts, it was necessary to notify all team 
members when a team member intended to work on a scene file. 

At times, two team members needed to work on different objects the same scene file. To 
circumvent merge conflicts in that scenario, each of us created a scene separate from the 
project, which we copied the most recent version of the game into. Once we were finished 
editing, we copied only the files we had edited over onto the new scene. 

Once a team member has finished an improvement to the game, the team member runs 
through the game's test cases. If no errors or warnings occur, the team member commits and 
pushes the altered files onto the project server.  

7  User Tests 
The team performed user tests with the purpose of evaluating user experience, finding any 
undiscovered bugs and to gather suggestions on how to improve the game. 

 Eight users, six male and two female, were willing to participate in the testing process. User 
ages ranged from mid-twenties to mid-fifties and all but one participant admitted to being an 
active smartphone or tablet user. 

Questions were either open-ended, where people could answer in their own words, or 
selection based with predetermined answers. 

7.1 Results 
Users seemed to generally enjoy the game environment. People found it easy to figure out how 
to perform tasks and move around within the environment. 

A number of bugs were found during the user testing. All of these were minor in nature and 
no individual bug warranted a specific user story to deal with it. All bugs discovered were given 
a high priority and dealt with prior to delivery of the game. 

People seemed eager for more information about their medication, how much they had 
taken and when. The team suggested to the product owners that a new panel be added to the 
game where the player can access this information. This idea was added to the product backlog 
and given high priority. 

People also seemed eager for greater feedback when using their medication. This feature 
was developed outside our team however so, product owners were notified of this for evaluation.  
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8  Risk Analysis 
During development, one of the first document created was the risk analysis document. It 
served the important role of giving an overview of the risks involved in the development process, 
and ensured that the team had a contingency plan ready if any of the preobserved risks came 
took place. 

The risk analysis document was active over the development period and any new risks that 
the team encountered were added to the document. 

For each risk the odds of the risk occurring is given a value of 1 – 5 where 1 is the lowest 
probability and is the 5 highest, the effect of that risk is also given a value between 1 – 5 where 
1 has the lowest effect on the development process while 5 represents a complete disruption of 
the development. The risk are given point of severity by multiplying the odds and effects 
together.  

Table 2: Risk analysis 

Risk factor Odds Effect Points Responsible Preventions Solutions Status 

Conflicts on .unity 
files 5 2 10 Einar 

Prevent multiple people 
working in the same scene 
in Unity, Everyone must 
work in a separate temp 
scene before pulling then 
merge their work manually 
into the main scene and 
then push onto git. 

Member with the conflict 
must make a backup of 
his work, then pull fresh 
from the git repository 
and manually copy his 
work into the game 
scene and then push 
immediately onto git. 

Happened 
couple of times, 
the premade 
solution solved 
the problem. 

Build corruption 3 3 9 Elísa It is imperative that there 
are frequent git pushes. 

Revert to previous stable 
build. Did not occur. 

Serious illness 1 5 5 Each team 
member 

Each team member is 
responsible for his own 
health and informing his 
teammates if something is 
wrong 

The team is responsible 
to inform the product 
owner that productivity 
will be lower than usual 

Did not occur. 

Work computer is 
stolen 1 5 5 Each team 

member 

Each team member is 
responsible to prevent 
theft on their laptops. 

If computer is stolen the 
team will do their best to 
provide a temporary 
computer to work on. If 
none is found there is 
always possibility of pair 
programming, 

Did not occur. 

Computer crash 1 2 2 Each team 
member 

Make backup of the 
computer regularly and if a 
computer component is 
dead then do their best in 
replacing quickly  

Restore the computer 
from previous stable 
backup. 

Did not occur. 

Sickness 2 1 2 Each team 
member 

Each team member is 
responsible for his own 
health and informing his 
teammates if something is 
wrong 

Sick team members will 
do their best to make up 
for lost time and if 
possible work from 
home. 

Happened twice  

Errors or bugs 
discovered after 
delivery 

3 3 9 

 
Author of the 
component / 
script that 
caused bug 

 
Thorough testing on new 
features added and 
observing if it had any 
effect on other features. 

Search and destroy. If 
the bug or error and fix 
it. If there is no solution 
revert to a previous build 
before the bug. 

 
Happened once, 
bug was found 
and fixed. 

Uncertainty on 
which methodology 
to use while 

5 4 20 Everyone 
Discuss possible 
methodologies with 
instructor. 

Use Scrum. 
Happened at the 
beginning of the 
project. 
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developing.  

Uncertainty what 
requirement of 
features are meant 
for us and what is 
meant for Haukur. 

4 4 16 Elísa 
Have a meeting with David 
and Hauk to split the 
backlog between us.  

Split the backlog. 

Happened once, 
the premade 
solution solved 
the problem. 

Project takes 
longer time than 
expected to be 
ready before 
October release 

2 5 10 Elísa 

It’s important to efficiently 
use Scrum and work 
diligently over the 
semester and regularly 
estimate if everything is 
going according to the 
plan.  

Increase time spent on 
the project as much as 
possible, worst case the 
delivery is delayed for a 
week 

Did not occur. 

Misunderstand 
requirements 3 3 6 Elísa 

Weekly status meetings 
and constant contact with 
product owner if any 
questions rise  

Hold a meeting with 
product owner and get a 
clear list of what they 
require 

Happened once, 
meeting was 
held the feature 
required 
explained, 
previous work 
was modified 
but used. 

Haukur did not 
finish his backlog 
features that we 
needed to connect 
to in time. 

2 4 8 Einar 
Stay in contact get regular 
updates, provide 
assistance if needed. 

Reach an agreement on 
time when feature is 
delivered. 

Did not occur. 

Game has 
gameplay breaking 
bugs / glitches. 

3 4 12 Einar 

Thorough testing on new 
features added and 
observing if it had any 
effect on other features. 
Make sure the game 
behaves the same on 
tablet and in the Unity 
editor. 

Review the script that 
may produce this kind of 
behaviour / bug try to fix 
it. If no fix is available 
the behaviour of the 
script must be 
redesigned.  

Did not occur. 

Workload from 
other courses. 3 2 5 Each team 

member 
Organize and use free 
time efficiently  

Alert other team member 
what assignment the 
member is working on 
and how long they 
estimate to finish it.  

Happened 
multiple times. 

Google Drive 
breaks. 1 5 5 Einar Keep local offline backup. Restore from previous 

stable backup. Did not occur. 

Team does not get 
access to on site 
work environment 
promised by the 
company 

2 3 6 Aron Discuss with David if our 
workstations are ready. 

Contact the school and 
get access to the 
Uranus. 

Did not occur. 
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9  Progress Overview 
In this chapter we review each sprint individually, what stories were added to the sprint, what 
stories were concluded, and what issues, if any, the team encountered. At the end of this 
chapter we display a general overview of the progress along with the time each team member 
logged. 

9.1 Sprints 
This is an overview of sprints zero to ten. These sprints extend from 22. August to 14. 
December. 

9.1.1 Sprint zero 
22 August to 18 September. 
The main task during this sprint was to get setup at the CADIA labs and decide how to organize 
our workflow. Reports needed to be turned in at the end of this sprint describing our project 
along with the requirement list we intended to complete. 

 Table 3: Sprint zero backlog 

Requirement Status Priority 

as a player I want to move between rooms so that I can access all rooms 
in my apartment Done A 

as a developer I want to split the backlog so that the team has its own list 
to work with Done A 

as a developer I want to set up an Android tablet to run the game so that I 
can test the project Done A 

as a developer I want to create an interactable prefab so that I have a 
template for making the player interact with objects Doing A 

as a developer I need to read Unity tutorials online so that I can start 
development Doing A 

 

Retrospective 

We ran into several setbacks during this initial phase of the project. Uncertainty regarding the 
project slowed us down considerably but, at the end we had our own backlog and the work was 
beginning to progress. 

 

 Table 4: Hours logged during sprint zero 

 Einar Elísa Aron 

Reports 36 36 29 
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Meetings 9 11 11 

Code/Other 6 17 6 

Total 51 64 46 

 

9.1.2 Sprint one 
19 September to 25 September. 
For this sprint the main task was to get properly familiar with the Unity framework and get to 
work on the high priority tasks set forward by the product owner. 

 Table 5: Sprint one backlog 

Requirement Status Priority 

as a player I want to call for help when the pain is too much so that the 
game can be restarted Done A 

as a developer I want to create an interactable prefab so that I have a 
template for making the player interact with objects Done A 

as a developer I want to read Unity tutorials online so that I can start 
development Done A 

as a developer I want to plug the supplied Movement animations into the 
game so that I can use them later on Done A 

as a developer I want to plug the supplied Dizziness animations into the 
game so that I can use them later on Done A 

as a player I want to be able to interact with objects in my home so that the 
game feels more immersive Doing A 

as a developer I want to make the interactable prefabs play relevant 
animations to that the player moves when he interacts with them Doing A 

as the system I want to give the player a task list to complete over the day 
so that the player is forced to interact with items that increase the pain 
level 

Doing A 

as the system I want to log the player’s actions so that they can be 
reviewed later Doing A 

 

Retrospective 

The team was quite preoccupied this sprint with assignments from other courses but still 
managed to finish more than half the user stories in the sprint backlog. Researching the Unity 
framework will from this sprint on be considered a part of a user story if relevant. 

Improvements to the team’s documentation proved necessary however as they are overly 
complicated and are prone to discrepancies. 
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 Table 6: Hours logged during sprint one 

 Einar Elísa Aron 

Reports 0 1 0 

Meetings 2.5 2.5 2.5 

Code/Other 15.5 15 15.5 

Total 18 18.5 18 

 

9.1.3 Sprint two 
26 September to 2 October. 
This sprint focused on interactions, animations, and displaying relevenant data to the user. The 
team also needed to create a new progress report. 

 

 Table 7: Sprint two backlog 

Requirement Status Priority 

as a player I want to be able to interact with objects in my home so that the 
game feels more immersive Done A 

as a player I want to be able to review what happened over the course of 
the day so that I can see how my actions impact my pain Done A 

as the system I want to log the player’s actions so that they can be 
reviewed later Done A 

as a developer I want to make the interactable prefabs play relevant 
animations to that the player moves when he interacts with them Split N/A 

as the system I want to give the player a task list to complete over the day 
so that the player is forced to interact with items that might increase the 
pain level 

Doing A 

as a player I want the after action review graph to be visually appealing so 
that it is easy to read Doing A 

 

Retrospective 

Playing animations for each object turned out to be far more time-consuming than expected so, 
each object animation was split into its own user story and added to the product backlog. 
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 Table 8: Hours logged during sprint two 

 Einar Elísa Aron 

Reports 0 1.5 17 

Meetings 1.5 1.5 1.5 

Code/Other 23 17 0 

Total 24.5 20 18.5 

 

9.1.4 Sprint three 
3 October to 9 October. 
The main stories for this sprint were to finish the task list, fix the time-consuming rotational 
animation and make the after action review more intuitive. 
 

 Table 9: Sprint three backlog 

Requirement Status Priority 

as the system I want to give the player a task list to complete over the day 
so that the player is forced to interact with items that might increase the 
pain level 

Done A 

as a player I want the after action review graph to be visually appealing so 
that it is easy to read Done A 

as a player I want the after action review graph to be visually appealing so 
that it is easy to read Done A 

as a player I want to play 3 days in a row so that I can compare my actions 
between days Done A 

as a player I want to be shown what my goals should be for the day so that 
I know what to do Done A 

as a developer I want to connect the after action review and gameplay 
scenes together and connect the different scripts we’ve been working with 
so that the information in the after action review is influenced by what the 
user had done 

Done A 

as a developer I want the character to rotate accurately when he 
approaches a bed, chair or sofa so that he sits/lays down correctly Blocked A 

 

Retrospective 

Character rotation was marked as blocked and put on hold after this sprint as the needed assets 
had not been delivered.  
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 Table 10: Hours logged during sprint three 

 Einar Elísa Aron 

Reports 0 1 10 

Meetings 3 3 3 

Code/Other 15 22 0 

Total 18 26 13 

 

9.1.5 Sprint four 
10 October to 16 October. 
The team wanted to complete what remained of the high priority user stories on the backlog, as 
it was during this sprint. The first deadline was not far off and the team was aiming to finish the 
game. 

 Table 11: Sprint four backlog 

Requirement Status Priority 

as a player I want to see informative text relevant to the action I performed 
at each point in the after action review graph so that I can see how actions 
affect my pain level 

Done A 

as a player I want my character to sit down on the toilet so that he can do 
his business Done A 

as a player I want my character to be able to open the dishwasher so that 
he can do the dishes Done A 

as a player I want my character to be able to open the oven so that it looks 
like he is using it Done A 

as a player I want my character to be able to open the refrigerator so that it 
is a usable object Done A 

as a developer I want the character to rotate accurately when he 
approaches a bed, chair or sofa so that he sits/lays down correctly Done A 

  

Retrospective 

The rotation user story, listed last, became unblocked this sprint and was finished. Modifications 
to the after action review and task list have been added to the backlog along with other stories, 
after a meeting with the product owner, and will be given priority next sprint. 
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 Table 12: Hours logged during sprint four 

 Einar Elísa Aron 

Reports 0 0 2 

Meetings 3.5 3.5 3.5 

Code/Other 18.5 12.5 0 

Total 22 16 5.5 

 

9.1.6 Sprint five 
17 October to 23 October. 
Final sprint before first deadline. Sprint backlog contains all high-priority requriements and the 
team aims to prepare for the user testing. 
 

 Table 13: Sprint five backlog 

Requirement Status Priority 

as a developer I want to fix the bug where a player can move the character 
when in a menu so that the game behaves as expected Done A 

as a developer I want to prepare user tests so that they are ready when it 
is possible to conduct them Done A 

as a player I want the tasklist to display completed tasks as well so that I 
can see what I have accomplished during gameplay Done A 

as a player I want my character to be able to use the shower so that he 
can wash himself Done B 

as a player I want my character to be able to use the sinks so that he can 
clean his hands Done B 

as a player I want my character to be able to open the wardrobe so that it 
is usable Done B 

as a player I want items in the tasklist to highlight the relevant objects in 
the apartment when clicked so that I can see what objects I should use Doing B 

as a player I want a tutorial for the after action review so that it is easier to 
understand To-Do A 

as a player I want the game to have sounds so that I enjoy playing the 
game more To-Do B 

as a player I want my character to be able to open the cabinets so that 
they are usable To-Do B 
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Retrospective 

More high-priority user stories were added to the backlog this sprint after a meeting with the 
product owner. Deadline is close at hand but the team is confident the requirements can be met. 

 

 Table 14: Hours logged during sprint five 

 Einar Elísa Aron 

Reports 0 0 6 

Meetings 10 12 15 

Code/Other 18 17.5 2 

Total 28 29.5 23 

 

9.1.7 Sprint six 
24 October to 30 October. 
Added instructions for the player, game tutorial and added activities were among the new 
stories added to the backlog this sprint. 
 

 Table 15: Sprint six backlog 

Requirement Status Priority 

as a player I want items in the tasklist to highlight the relevant objects in 
the apartment when clicked so that I can see what objects I should use Done B 

as a developer I want to connect interactables with the Pain Manager so 
that correct pain levels are logged Done A 

as a player I want a tutorial for the game so that it is easier to learn Done A 

as a player I want to be able to lie down on the sofa so that my character 
can rest Done A 

as a player I want the TVs to work so that my character can relax and 
watch TV Done A 

as a player I want my character to move slower when in pain so that his 
movements correspond to his pain level Done A 

as a developer I want to fix the after action review dot collider so that it 
doesn't activate when text is clicked Done A 

as a player I want instructions for the after action review so that it is easier 
to understand Done A 

as a player I want a zoom functionality in the after action review so that it is 
easier to select the dots Done A 

as a developer I want to perform user tests so that I can make Doing A 
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improvements on the game based on what users want 
 

Retrospective 

Assignments from other courses interefered a lot this sprint but, the team still managed to finish 
nearly everything it set out to complete. 

We were informed this sprint that delivery for the game had been delayed until 17. 
November because of circumstances not involving the team. This delay did afford us some time 
but the new deadline did coincide with the end of the semester and, team members were 
concerned that exam preparations might interfere with our work. Product owner was notified. 

 

 Table 16: Hours logged during sprint six 

 Einar Elísa Aron 

Reports 0 0 4 

Meetings 1.5 2.5 3 

Code/Other 36.5 13.5 0 

Total 38 16 7 

 

9.1.8 Sprint seven 
31 October to 6 November. 
For this sprint the team aimed to improve the game based on the user tests and product owner 
input. The team realised however that productivity would be impaired this sprint and in the 
coming weeks as the semester was coming to a close and exams were not far off. 

The product owner was informed of the team’s concerns and understood that productivity 
would be impaired in the coming weeks. 

 
 Table 17: Sprint seven backlog 

Requirement Status Priority 

as a developer I want to change the text in various places in the game 
based on the client’s input so that the game meets the client’s wishes Done A 

as a player I want to be able to see what turn it is and retrieve the current 
goal so that I know what I am supposed to do Done A 

as a player I want the option to return to the main menu so that I can exit 
the current game Done A 

as a developer I want to perform user tests so that I can make 
improvements on the game based on what users want Done A 
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as a developer I want to improve the game based on user test results so 
that the game is more enjoyable Done A 

as a player I want my character to send me messages via a speech 
bubbles so that he can send me information Doing A 

as a player I want to be rewarded with a star-/score-based system so that I 
can try and improve the way I play To-Do A 

 

Retrospective 

Productivity was, as expected, heavily impaired this week. The team did not expect this to 
change during the exam period. 

 

 Table 18: Hours logged during sprint seven 

 Einar Elísa Aron 

Reports 0 0 4 

Meetings 2 2 3 

Code/Other 0 9 0 

Total 2 11 7 

 

9.1.9 Sprint eight 
21 November to 27 November. 
At the end of the exam period, some meetings had been held but, not much work had been 
done. The project deadline was pushed back a second, and last, time to 2. December. 

Giving the user a star rating at the end of the game has been moved up in priority and 
several bugs have been discovered during user testing. These stories along with an updated 
tutorial were added to the sprint backlog. 

 

 Table 19: Sprint eight backlog 

Requirement Status Priority 

as a player I want my character to send me messages via a speech 
bubbles so that he can send me information Done A 

as a player I want to be rewarded with a star-/score-based system so that I 
can try and improve the way I play Doing A 

as a developer I want the fix the bugs the client discovered during user 
testing so that the game is more pleasant to play Doing A 

as a developer I want to update the tutorial so that it is up to date with the Doing A 



 32 

current version of the game 
 

Retrospective 

Speech bubbles were completed this sprint though the remaining carried on to the next. During 
this sprint the team confirmed with the product owner that the previously planned alternative use 
of the game would not be implemented as a part of this project. 

 

 Table 20: Hours logged during sprint eight 

 Einar Elísa Aron 

Reports 0 0 3 

Meetings 2.5 5 5 

Code/Other 31 17 42 

Total 33.5 22 50 

 

9.1.10 Sprint nine 
28 November to 4 December. 
Final delivery sprint. All remaining high-priority user stories were included in sprint. 
 

 Table 21: Sprint nine backlog 

Requirement Status Priority 

as a player I want to be rewarded with a star-/score-based system so that I 
can try and improve the way I play Done A 

as a developer I want the fix the bugs the client discovered during user 
testing so that the game is more pleasant to play Done A 

as a developer I want to update the tutorial so that it is up to date with the 
current version of the game Done A 

as a developer I want to modify the UI based on input from product owner 
so that it is more consistent and visually appealing Done A 

as a player I want the clock to be digital so that it is easier to read Done A 

as a player I want to be able to see when I last took in my medication and 
how much so that my drug intake is easier to monitor Done A 

as a player I want relevant animations to play when the character is 
experiencing side effects so that I know when they are taking place Done A 

as a player I want the after action review to display images each event so 
that it is easier to read Done A 
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as a player I want the game to have sounds so that I enjoy playing the 
game more Doing B 

 

Retrospective 

The team finished all the needed user stories this sprint and the game was finally delivered for 
clinical trials. Nothing new was added to the backlog although, the team aimed at finishing 
adding sounds to the game. 

 

 Table 22: Hours logged during sprint nine 

 Einar Elísa Aron 

Reports 6 9 1.5 

Meetings 5 5 5 

Code/Other 26.5 33.5 40 

Total 37.5 47.5 46.5 

 

9.1.11 Sprint ten, final sprint 
5 December to 15 December. 
This was the teams final sprint during this project and, slightly longer than most as it included 
the last three days before we handed in our work. Most of the work done during this time 
included preparations for our meetings with our examiner and finalizing our reports as well as 
adding sounds to the game. 
 
 

 Table 23: Sprint ten backlog 

Requirement Status Priority 

as a player I want the game to have sounds so that I enjoy playing the 
game more Done B 

 

Retrospective 

Sounds have been added to the game and the team was looking forward to completing this 
course. 
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 Table 24: Hours logged during sprint ten 

 Einar Elísa Aron 

Reports 57 63 72 

Meetings 6 6 6 

Code/Other 22 7 11 

Total 85 76 89 

 

9.2 Product Burndown 
Requirements were continuously added to the project during development, and so the product 
backlog was constantly growing. Here we display the product burndown in relation to the 
product backlog as it was at projects end. 

The blue line depicts the ideal burndown rate for the project while the read line shows the 
actual burndown rate. 

 
Figure 9: Product burndown 
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9.3 Hours Logged 
Here we show the hours logged by the team during development. We divide the logs first by the 
team as a whole and then list the hours logged by individual team member.  

9.3.1 Team Summary 

 
Figure 10: Hours logged by team 
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Figure 11: Team activity 

 

9.3.2 Team Members 

 
Figure 12: Hours logged by Aron 
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Figure 13: Hours logged by Einar 

 
Figure 14: Hours logged by Elísa 

10  Current Status 
A complete version of the game was delivered for clinical trials on December 2nd. By that time, 
all the A-list requirements of the game were complete, along with several B-list requirements. In 
the weeks since, we have been optimizing the game and completing additional B-list 
requirements, such as sounds, to improve user experience. We were also in contact with Brynja, 
making minor adjustments to the game before the first user came in for testing, and uploading 
the updated version of the game to Dropbox for her to download. 

A new group of students will likely start work on the game this coming spring. With this in 
mind, we have provided an especially comprehensive design manual and an operations manual 
to get the new students acquainted with the game. 
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11  Conclusion 
Having had strict deadlines throughout the semester, our team has been working in short sprints, 
in an attempt to deliver a complete product to our product owner at Landspítalinn. The team has 
been quick to respond to changing demands, with the final backlog only having a single B-list 
requirement left uncomplete. The team was successful in completing both the tasks that were 
asked of us when we were first handed the game, as well as several B-list requirements and 
requirements whose necessity only became clear as work on the game progressed.  
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