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ABSTRACT
Scrum is best learned by doing, e.g. through simulation, as it is
simple to understand but di�cult to master. During the Covid-
19 pandemic, we could not use the traditional face-to-face Scrum
Lego simulation game, but had to utilize something workable in
an online environment. In this paper we present an online Scrum
simulation for distributed teams that was created in a multiplayer
game “Don’t Starve Together” (DST) through iterative re�ective
work and analysis. We ran the simulation with 25 Scrum teams
on four di�erent courses with participants from eight universities
located in three countries. We collected feedback from 244 par-
ticipants by analysing 196 student learning diaries and 84 student
evaluation surveys, and by running a retrospective with 19 industry
participants. The participants’ feedback was highly positive. The
main reported learning outcomes were communication, estimation,
Scrum in practice, communication and collaboration with industrial
Product Owners, Scrum events, work organisation, teamwork and
prioritisation.
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1 INTRODUCTION
Agile software development, in particular Scrum [39], has become
highly popular in industry. According to the latest State of Agile
report [41], 81% of the respondents are using Scrum or a Scrum-
based framework, such as Scrumban. Thus, there is clearly a need
to teach Scrum to university software engineering (SE) students.
Scrum is based on face-to-face conversation. The sixth principle
behind the agile manifesto states that face-to-face conversation is
“the most e�cient and e�ective method of conveying information to
and within a development team” [4]. In spite of that, agile, especially
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Scrum, has been used successfully in global software development
for over a decade, as it creates a structured way to communicate
frequently for distributed teams [29, 35].

The Covid-19 pandemic forced most software developers to work
from their home o�ces, which reshaped the ways software com-
panies work [12, 18]. According to the recent studies during the
pandemic [12, 18, 31], fully virtual collaboration has worked surpris-
ingly well and many software developers feel that their productivity
has stayed almost the same [31]. As the move to virtual work was
smooth for many and even created bene�ts to software developers’
personal lives, such as spending less time commuting and more
time with the family, many of them are not planning to return to
o�ce full-time in the post-pandemic world. Instead, according to
the State of Agile report, most respondents plan to continue work-
ing either in hybrid (56% of the respondents) or in fully remote
mode (25% of the respondents) [41]. It seems clear that distributed
software development is here to stay. Therefore, we need to train
our students to be able to use agile and Scrum also in distributed
circumstances.

The pandemic forced us to �nd teaching tools for this new re-
ality, as we had to quickly learn how to best teach student teams
Scrum online. According to the Scrum creators, “Scrum is simple to
understand but di�cult to master” and can only be learned “by doing”
[43]. Therefore, it is important that students can try out Scrum in
practice and learn by doing. The world is gaining complexity and
e�ort that is put into knowing the unknowable and trying to restrict
change is wasted [43]. Students need to learn how to respond to
change [3], or as stated by Sutherland and Sutherland, “change or
die” [43]. Previously, we had used the Scrum Lego simulation game
to teach Scrum in practice (see, e.g. [5, 8, 16, 22, 27, 34, 42]), however,
using a physical face-to-face simulation was not possible during
the Covid-19 lockdown. Instead, we had to use something new that
would suit the online learning environment. For this purpose we
utilized an educational Scrum simulation that was designed and
created by the �rst author in February 2020, prior to the pandemic,
for a team of students who were collaborating online. The simu-
lation worked surprisingly well both as a tool to practice Scrum
and as a team-building activity. Therefore, it was further developed
and in this paper we want to share our experiences and results on
1) how the Scrum simulation for distributed teams works, and 2)
what the student learning outcomes are.

The Scrum simulation was designed through a Critical Technical
Practice (CTP) [1], which aims to identify dominant discourses
and normative trends in the �eld of SE education and test out
alternatives [25], through digital play design [40]. According to
Sicart [40], play is a way of being in and making sense of the world,
through objects towards others. Play lets us understand the world
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Table 1: Games used for teaching agile and Scrum

Game Year Format Intended Learning Outcomes

SimSE [33] 2004 Graphical computer game Work in teams with large scale projects, critical decision-making, handling personnel issues and
multiple stakeholders, budgets and planning, and dealing with unexpected events

Scrum from Hell [6] 2004 Card game To practice standup meetings with a dysfunctional one

The Scrum Game [47] 2007 Board game The Scrum lifecycle; the various stages in Scrum and the manner in which Scrum roles interact with
each other

The Scrum Ball Point Game
[7]

2008 Game with balls Basic agile principles and values; trust, self-organization, adapt and inspect, timeboxed, incremental
delivery

PlayScrum [17] 2010 Card game Scrum concepts and practices, and associated practical issues

Scrum Game: An Agile
Software Management Game
[20]

2011 Prototype of a system in the
form of a game

To guide students through the Scrum lifecycle, the di�erent phases of Scrum, the way that the
di�erent Scrum roles interact with each other, and the way that Scrum is used to implement real
projects

SCRUMIA [45] 2013 Paper and pencil game Scrum roles, events, and artifacts

The Lego Scrum Simulation
Game [34]

2014 Game with Lego blocks Scrum process and roles, requirements management and customer collaboration, estimation, working
in a team, and visualizing work and progress

SCRUM-X [28] 2016 Computer-based simulation
game

To strengthen understanding of Scrum

Scrum Paper City [21] 2017 Multi-week paper game Agile collaboration and values, Scrum basics; roles, events and artifacts, timeboxing, and estimation

SCRUMI [13] 2017 Electronic board serious game Key Scrum concepts; early stage preparation, Sprint Planning, division of tasks, updating a task
board, burndown charts, handling unforeseen events, monitoring and control, Sprint Reviews and
Sprint Retrospectives

and through that understanding we can challenge the establishment
and create new ties, or break old ones [40].

The created Scrum simulation is carried out within an online
multiplayer game, “Don’t Starve Together” [26]. A prototype of
the simulation was tested in March 2020 by one distributed Scrum
team and after small modi�cations, we ran the simulation a total
of 25 times, with 244 participants of which 220 were BSc and MSc
students, in four di�erent courses, with eight di�erent universi-
ties. All courses were organised online. The �rst two courses were
project-based. In these courses the Scrum simulation was also a
team-building activity for the participants that included, besides
the students, also their collaborators from industry: Product Own-
ers (PO) and agile coaches. After the simulation these same Scrum
teams run a threemonth software project. The last two courses were
primarily lecture-based, without a software development project.
The teams ranged from 4-11 students, with an average of 9 students
in each team. We collected data from the participants on their sim-
ulation experience and learning. We analysed 196 student learning
diaries and 84 student survey responses, as well as organised a
retrospective meeting with nine POs and ten agile coaches who
had participated in the simulation.

In Section 2, we present the background for this paper, includ-
ing the related work, digital play design, and the choice of the
simulation format and environment. In Section 3, we describe the
Scrum simulation. In Section 4, we describe the research method.
We present the results in Section 5, and conclude the paper in
Section 6.

2 BACKGROUND
2.1 Related Work
According to Cico et al. [11], the main approaches for teaching SE
include project based learning, gami�ed learning, blended learn-
ing, and experiential learning. In this work, gami�cation and the
dominant methods for teaching agile and Scrum, within the gami-
�ed learning approach, have been further explored, with the aim
of identifying alternative teaching methods. Our literature review
revealed that within the gami�ed learning approach, games have
primarily been used to teach agile and Scrum in SE education. The
format and intended learning outcomes for these games are listed
in Table 1. As can be seen from the table, a few of the games are
computer-based, however, none of them are online games, nor do
they allow for the whole team to participate together, but are used
individually by students. Therefore, they did not �t to our purposes,
as we expected the Scrum simulation to have also a team-building
aspect. There exist also several di�erent versions of the Lego Scrum
simulation game [5, 8, 16, 22, 27, 34, 42]. During a typical Lego
Scrum simulation game students act out their Scrum roles, which
includes developers and the Scrum Master (SM), and the leader of
the game is often a teacher who acts as a stereotypical PO [34]. The
practice of teachers and internal university sta� acting as clients in
SE education is also discussed by Cico et al. [11], who �nd that this
is often practised in course settings when an industry role is miss-
ing. This simulation of roles is, however, only partially e�ective, as
it does not provide any real external pressure [11]. The students
have reported that their main areas of learning from one reported
version of the Scrum Lego simulation game were: Scrum process
and roles, requirements management and customer collaboration,
estimation, working in a team, and visualising work and progress
[34]. For the online simulation, we aimed to have all these learning
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outcomes of the Scrum Lego simulation game, as well as include
the real industry PO.

2.2 Digital Play Design
2.2.1 Playful simulations. In contrast to gami�cation and games,
playful design “implies a system, which has playful elements in its
design, but also has components which are not playful and the system
has a non-playful, real-life, purpose” [24]. Play and simulation have
the potential to generate discovery and the integration, application
and sharing of knowledge, within collaborative learning environ-
ments [9]. Play and simulation require that “students learn to make
and trust their own judgements” [9], and can therefore be used as
e�ective ways of generating learning.

2.2.2 Digital play spaces. According to Sicart [40] play both modi-
�es, and is modi�ed by, physical or virtual environments. In contrast
to a game space, which is speci�cally designed for a game activity,
a play space is a location that accommodates play, but does not
impose any particular type of play, set of activities, purpose, goal,
or reward structure [40]. Playgrounds are useful metaphors for
this di�erentiation between concepts and can allow us to escape
from game spaces, which are designed for the purpose of playing
games, but do not always allow the exploration of the creative and
appropriative capacities of play. While most virtual game worlds
are designed to support a particular game, sandbox games in which
players can more or less freely roam an expansive virtual environ-
ment can be considered both as game spaces and play spaces. These
open-world sandbox games can therefore be described as digital
playgrounds, or spaces designed for appropriation, yet populated by
props that help steer predetermined activities [40]. Chang argues
that open-world video games can be viewed as “richly designed
problem spaces” or “possibility spaces” [10], where players can be
confronted by our current environmental knowledge and impact.
Environmentally realistic games can enhance understanding of
real-world environmental issues, either by implicitly or explicitly
modeling di�erent forms of individual and collective environmental
agency [10].

There are however strong norms, rules and laws that govern
how people use public and private spaces and play design must
be carried out accordingly. Sicart argues that these norms and
regulations are often conservative estimates based on the types of
play that are deemed correct and those are often “based on fear
rather than on the potential for play to be an expressive way of
being in the world” [40]. This notion is re�ected in the increase of
playgrounds built for safety, rather than for play, in accordance with
protective laws. An example here are the certi�ed safe Monstrum
playgrounds, which are the latest iteration of a Danish invention,
“the adventure playground”. These were spaces originally created
by Danish pedagogues who wanted to provide children with the
tools to build their own playgrounds, thus letting them express
themselves through play. A careful balance is however needed
when exposing children to the creative and potentially destructive
capacities of play, and the obvious dangers of providing children
with tools, like hammers and nails, resulted in a ripple e�ect; safety
was moderately ensured through adult supervision, but this also
meant that the play was monitored and potentially interfered with
[40]. This example demonstrates the normative idea that play is

Figure 1: Don’t Starve Together

more secure when controlled, which is arguably also re�ected in
virtual play spaces.

2.3 Choosing the Format and Environment
Based on the above �ndings the �rst author designed and created
a playful digital simulation that could be used by student Scrum
teams, including their industry POs. This simulation should both
facilitate learning about Scrum and communication in a distributed
setting, and act as a team-building activity. For the Scrum simu-
lation environment, or playground, an online game was chosen:
Don’t Starve Together (DST) [26]. This choice ties into the theories
by Sicart [40] and Chang [10]: DST is an ideal digital playground,
because it is an environmentally realistic open-world sandbox game
[10]. The characters in DST are also very diverse in terms of gender
and abilities, which is a realistic representation of individuals in
cross-functional teams. Staying alive in DST requires constant and
careful maintenance and there are no tutorials, rules, points, or
speci�c objectives [23]. By using DST as the digital playground
for the simulation and embracing the dangerous, risky, and disrup-
tive qualities of this open-world play space, an alternative to the
normative idea that play is more secure when controlled could be
tested.

3 DST SCRUM SIMULATION
The Scrum simulation is primarily carried out in the DST open-
world game environment (Figure 1), therefore each participant must
own a copy of the game. During the simulation communication
is facilitated through voice channels in Discord [14], an instant
messaging platform. Participants can also text and share media
�les in a designated text channel, e.g. screen shots of the game
map. The agile board used for the simulation is screen shared in
Discord during speci�c events. The board is created in Trello [2], a
web-based, list-making application.

3.1 Learning Goals
The main goal of the DST Scrum simulation is to provide a digital
play space where participants can learn Scrum in practice, while
simultaneously providing an opportunity for team-building. The
learning goals are the following:
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(1) Communication within the student team and with an indus-
try PO

(2) Scrum events, roles, and artifacts
(3) Agile values and principles
(4) User stories, prioritization, and estimation
(5) Time management
(6) Teamwork and team-building

3.2 Don’t Starve Together
The original single player version of DST, Don’t Starve, was mar-
keted as an uncompromising wilderness survival game full of sci-
ence andmagic, but is described by one of the creators as “a survival,
horror, crafting, death simulator” [19]. The main character is a sci-
entist named Wilson who is trapped in a mysterious wilderness.
Players must guide Wilson to explore his world, use the a�ordances
provided, and avoid death. The multiplayer expansion, DST, can
be purchased on Steam for 14.99€, with two copies of the game
included in the price. When players enter the game world, the map
is completely black and the whole world must be explored before
all areas can be viewed. Game worlds consist of a combination of
biomes, which are usually di�erentiated by the type of terrain they
are composed of [46]. There are 17 di�erent biomes on the surface
of the world in DST and 13 underground. Players must collect the
various resources, such as grass, twigs, �int, logs, rocks and gold,
to ensure survival and build items. As one of the most important
items in the game, food is typically very valuable. The availability
will vary depending on the world generation and layout. Food can
be collected by foraging, trapping, farming, or hunting.

DST also has four di�erent seasons in which the environment
changes, which in turn changes the game-play [46]. The game be-
gins in autumn by default and progresses through winter, spring,
and summer, before autumn begins again. Food abundance is af-
fected by the seasons, being more available in autumn and spring.
One in-game day in DST lasts for eight real-time minutes that can
be viewed in a day counter on the player’s screen, which is split
into sixteen 30-second segments (see Figure 3). After each day, the
counter will increase. Each day consists of three phases; day, dusk
and night. Day phase is the safest phase and also the time when
most animals are active. Most monsters, like spiders, sleep dur-
ing the day. During dusk the world becomes slightly darker and
most animals will return to their homes. Monsters like spiders and
mosquitoes become active during this phase and begin to roam the
areas close to their homes. When night falls the world becomes
completely dark and a light source is necessary to see, and to in-
teract with objects, as well as to avoid attacks from the monster
Charlie.

Character well-being is primarily measured by three factors in
DST; hunger, sanity, and health. Hunger drops automatically over
time and can be regained by eating food. Sanity drops automatically
during dusk and night and will also be lost if the player performs
certain actions, e.g., eating raw or spoiled meat. Players’ health will
drop if they are e.g. attacked, injured, or starving. Health can be
regained through e.g. sleep, eating certain food, or using speci�c
items. When a players’ health reaches zero they will die and drop
all their items. If playing in endless mode they will become ghost
players and can be revived, e.g., by haunting the spawn portal, or

Figure 2: Product Goal

by another player. All of these game mechanics combined ensure
that staying alive in DST is challenging in its own rite; “It pits an
emergent idyllic beauty against a grim reality of unsustainability
and entropy” [37]. The game also forces players to learn optimal
play, while continuously reminding the player about the vibrant
wonder and beauty they are destroying [37]. One example here are
the narrative descriptions displayed when capturing and killing
animals; the action to kill a rabbit is “murder”, and to place a bird
in a birdcage it must be “imprisoned”.

There are currently 14 di�erent free characters in DST [46]. Each
character has its own unique perks and disadvantages, in addition
to varying bonuses and penalties to their hunger, sanity, and health
stats. This ensures a wide range of di�erent play styles for DST
players. The variety of the characters fully represents the variety
desired in a cross-functional team, as each character has its own
unique skills, weaknesses, and identity. The gender di�erences in
the characters are also re�ective of the actual world, including
the inability to determine the gender of some characters, without
referring to their gender pronouns. According to Hook [32], men
identify equally strongly with �ctional characters of both genders,
but women identify more strongly with female characters, than
male characters. This in mind, DST provides an inclusive play space,
as players can pick their own character based on their personal
preferences, which could contribute to a stronger identi�cation
with the character.

3.3 Simulation Design
For the in-game simulation activities a precon�gured dedicated
server was created in DST which allows a maximum of 16 players.
The server is set on endless mode and is slightly modi�ed to provide
a few more resources, and less hostile monsters. Participants must
try to ful�l the Product Goal [39], by building a base for the PO.

3.3.1 Handout. The Product Goal is described in the handout1 that
participants receive prior to the simulation, through �ve epics: 1)
food, 2) light, 3) a place to sleep, 4) companionship, and 5) safety
(Figure 2). A De�nition of Done (DoD) is prede�ned in the handout
and it requires that materials are stored away and items have been
tested by the PO. Facilities must also be safely integrated, meaning
they are far enough away from each other to avoid �re spreading.
1Handout: https://doi.org/10.6084/m9.�gshare.16850632.v1
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Figure 3: Time Frame

Fire is the most dangerous element in DST as it can quickly destroy
completed work, as well as entire worlds. The handout also contains
an introduction to DST, the simulation objectives and �ow, the
backlog work, the time frame, an overview of the agile board, the
release planning activities, Scrum roles and events, and links to
useful mods for DST.

3.3.2 Timeframe and Flow. The time frame for the simulation is
set at 3.5 hours, which allows for 15 minutes of bu�er time (Figure
3). During the �rst 20 minutes participants join the DST server
and are provided with a few reminders about the simulation �ow,
Product Goal and DoD by the facilitator. The team then has 25
minutes to carry out an initial release planning and 40 minutes
to complete the �rst Sprint. After a 15 minute break, two more
Sprints are carried out. Finally, the team spends 15 minutes re�ect-
ing on the activity. During the simulation participants carry out four
Scrum events: Sprints, Sprint Planning meetings, Sprint Reviews,
and Sprint Retrospectives. Sprint Planning is timeboxed at eight
minutes, while the Sprint Reviews and Retrospectives are time-
boxed at four minutes each. The development work is timeboxed
at 24 minutes, corresponding to three in-game DST days. Daily
Scrums are not included in the time frame, but a number of teams
held them during the night at their own initiative, as participants
often return to the base during this time. The development work
and the Sprint Reviews are carried out in-game, while the rest of
the time is spent in discussion through Discord while viewing the
agile board. Participants are instructed to pick their characters after
the �rst Sprint Planning, prior to entering the DST game world.
The choice of characters is left to participants, but should ideally
be discussed within the team, as it is bene�cial if there is a wide
variety.

3.3.3 Agile Board and Product Backlog. During release planning
and Sprint Planning, participants can view the agile board which is
used for the simulation, as it is screen shared by the SM or PO. The
board that was used for the �rst prototype and the two �rst courses
consisted of four lists: Product Backlog, Sprint Backlog, Ready for
Review, and Done. In the last courses two more lists for the Sprint
Goals and Retrospectives were added, to increase transparency
during the simulation. In the Product Backlog list there are a large
number of cards or Product Backlog items (PBI). The remaining lists
are empty at the start of the simulation. The PBIs consist primarily

Figure 4: Di�erent Pen Sizes

of items needed to build a basic base and survive in DST, but the list
is purposely quite long (around 30 items), as the idea is to simulate
an endless list the PO may want, which should help the team learn
the importance of prioritisation. Nothing in the Product Backlog
is however set in stone and participants are encouraged to split,
delete, or create any cards they like.

All of the PBIs have titles which correspond to items, tasks,
animals, or animal pens in DST. The PBIs are also marked with
labels to show if they are a user story or a task and which epic story
they fall under. Each user story contains a description in the card
following the template “As (the PO) I would like (item or animal),
so I (receive bene�t)”. E.g.; “As the PO I would like a tent to sleep in
during dusk and night, so I can generate health and sanity”. Under
the description there is a checklist with the steps that must be
followed to complete the story. The �rst step in most user stories is
to carry out research. This can be performed either by searching
for the item on the DST Fandom Wiki [46], or by standing next
to a science machine or an alchemy engine in-game and viewing
the item under the respective tab. The next steps include collecting
materials, re�ning materials, crafting the item, and testing. The
checklists for the three cards containing pens for di�erent animals
follow the same format, but are slightly more ambiguous, as there
are no speci�c instructions about the required size of the pen. The
pens can be built in a variety of sizes (Figure 4), so the speci�c
requirements should ideally be discussed among participants before
the development work begins. This is one scenario that participants
often struggle with, as it is quite di�cult to lure or place the animals
in the pens, if they are built very small.

The checklists for the animal cards are more descriptive and
individualised, as each animal must be captured or lured in di�erent
ways. E.g., to catch a rabbit participants must; place a trap close to
a rabbit during daytime, put bait in the trap, and then wait for the
rabbit to be caught in the trap. There are also multiple dependencies
between the PBIs, which will be discovered if participants read the
user stories and tasks. E.g., to catch a rabbit, the trap card must
�rst be completed. These dependencies are often overlooked by
participants who do not read the contents of the cards. The PBIs
labeled as tasks contain only a checklist with the various materials
that must be collected. The checklists are slightly ambiguous, as
they do not specify the number of materials that must be collected.
This will vary, depending on which of the other PBIs have been
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prioritized and should be discussed by participants. Some of the
items may also be irrelevant depending on the PBI prioritization,
and said items should ideally be removed or deleted from the card
by participants.

3.4 Roles
In the �rst two courses the students carried out their roles as devel-
opers and SM, and the role of the POwas carried out by the industry
partner. The industry agile coaches also joined the simulations in
the �rst two courses and assisted by coaching their teams in Scrum
and agile. The PO role was carried out by a student in the third
course and by the teacher in the fourth course, and the SM role was
carried out by the facilitator in the last two courses.

3.5 Facilitation
All of the simulations, with the exception of the second course,
were facilitated by the �rst author. The facilitator was primarily
responsible for hosting the DST Scrum simulation dedicated server,
ensuring participants quality of life in-game, maintaining the time-
boxes for Scrum events, and coaching the teams in Scrum and
estimation. Maintaining the timeboxes is particularly important
during facilitation, as survival in DST becomes more di�cult as
time progresses, which may impede the teamwork and learning. In
the second course the simulations were facilitated by the course
teaching assistants (TA), after they received training from the �rst
author. The TAs were �rst provided with the dedicated server �les2
and instructions for installation3. The training consisted of an in-
troduction to the basic game mechanics, followed by a 3.5 hour
walk-through of the Scrum simulation where the �rst author fa-
cilitated and the TAs carried out the Scrum team roles. The TAs
were also provided with a facilitation guide which included a list
of the DST command codes and in-game items they would need to
use4. All of the facilitators played in “god-mode”, which ensured
that their characters could not die during the simulation.

4 RESEARCH METHOD
The method Critical Making [38], which combines critical thinking
with iterative goal-based material work, was applied in our study.
According to Ratto [38], a disconnect exists between our material
connection to technology and our conceptual understanding of
it. By focusing on a constructive practice in our work, we can ad-
dress this disconnect and question how computational objects are
made, while simultaneously exploring the aspects of materiality
and relations that take place, when making things. Critical Mak-
ing consists of three stages. In the �rst stage researchers should
carry out a literature review of the topic being explored. Following
this, development work on a prototype should be undertaken, to
explore the possibilities of the design. Finally, an iterative process
of “wrestling with material prototypes” [38] should take place, with
the role of the materiality of the design being examined in each
iteration. These stages were carried out by the �rst author over the
duration of one year. The feedback was collected through a mixed-
method approach, combining qualitative and quantitative methods.

2Dedicated server �les: https://doi.org/10.6084/m9.�gshare.19164200.v1
3Dedicated server installation guide: https://doi.org/10.6084/m9.�gshare.19164173.v1
4Facilitation guide: https://doi.org/10.6084/m9.�gshare.19164176.v1

Table 2: Data collection and analysis

Data source Course Collected data Analysis

Evaluation
surveys

1 (Oct 2020)
2 (Feb 2021)
3 (Mar 2021)
4 (Apr 2021)

24 answers
21 answers
27 answers
12 answers

Quantitative
analysis

Learning
diaries

1 (Oct 2020)
2 (Feb 2021)
3 (Mar 2021)

26 diaries
139 diaries
31 diaries

Qualitative
coding

Retrospective 2 (Feb 2021) 9 Product Owners
10 Agile coaches

Qualitative
analysis

The results from the data collection and analysis were taken into
consideration and implemented in the simulation design following
each course, ensuring continuous improvement. A summary of the
data collection and analysis methods is shown in Table 2.

4.1 Research Questions
In this paper we aim to answer the following questions:
RQ1: What were the main learning outcomes of the DST Scrum

simulation, as reported by the students?
RQ2: What were the experiences and perceptions of participants

on the DST Scrum simulation?
RQ3: How could the DST Scrum simulation be further improved

to enhance learning opportunities?

4.2 Data Collection
4.2.1 Learning Diaries. 196 learning diaries were analysed using
qualitative coding [30]. The students from the �rst three courses
were required to write a learning diary of 1-2 pages on their ex-
perience with the DST Scrum simulation. In the diary they were
asked to discuss the main points learned during the simulation,
re�ect on the learning experience as a whole, and critically discuss
and compare their learnings from the simulation with what they
had learned in earlier lectures, course materials, or previous experi-
ences in software development. They were also asked to discuss the
simulation as a format of learning, e.g. by comparing it with other
possible ways of learning Scrum and agile. Finally, they were given
an option to provide feedback on the simulation and suggestions for
improvement. All students were provided with a template for the
learning diary which contained instructions for the structure and
use of headings and sub-headings5. Two examples of subheadings
were included in the template, which may have in�uenced the diary
contents: 1) communication with the PO, and 2) story points and
estimates. For the students in the third course, the �rst subheading
example was changed to “communication” in the template. All stu-
dents were informed that their learning diaries would be analysed
as part of this data collection and they had the opportunity to opt
out, but none requested this. The learning diary data is personal,
thus we cannot make that data publicly available.

4.2.2 Surveys. All students were asked to �ll out a survey about
the simulation experience and their learning, which was completed
by 84 students6. The survey was created in Limesurvey and the �ve
5Learning diary template: https://doi.org/10.6084/m9.�gshare.16850596.v1
6Simulation survey: https://doi.org/10.6084/m9.�gshare.16850569.v1
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Table 3: Themes and codes (# of student diaries discussing
the topic)

Learning goals Other points learned Experiences and
perceptions

Communication (151)
Estimation (124)
Scrum in practice (122)
Communication and
collaboration with PO (92)
Scrum events (81)
Teamwork (66)
Prioritization (52)
Scrum roles (37)
Scrum artifacts (29)
Time management (28)
Agile values and principles
(15)
User stories (9)

Work organization (79)
Problem solving (35)
Ask for help (23)
Self-management (23)
Work in pairs (20)
Inclusivity (18)
Research (16)
Handling failure (14)
Domain knowledge (14)
Knowledge sharing (13)
Dependencies (13)
Work breakdown structure
(12)
Scrum values (12)
Trust (11)
Distributed work (9)
Transparency (8)
Pair programming (8)

Complexity (33)
Team-building (29)
Timeboxing (28)
Scrum roles (25)
Simulation format
(23)

main question groups were modi�ed slightly for each course. In
the �rst question group the students were requested to evaluate
their learning during the simulation on topics related to Scrum and
agile. In the following question groups students were requested
to evaluate statements on a �ve point Likert scale, ranging from
strongly disagree to strongly agree, related to their motivation, user
experience, and learning. In this part we used questions from a pub-
licly available survey instrument that had been created to evaluate
another educational game [44]. The last question group was only
used in the �rst two courses. Here the students were requested to
consider their own software project team in the course and eval-
uate the impact of the simulation on their project work. Finally,
all students had an option to write their thoughts regarding the
simulation, or add suggestions on how to improve the simulation
in the future. We made the survey data available7.

4.2.3 Retrospective. A one-hour retrospective was carried out with
nine POs and ten agile coaches in the second course, facilitated
through a Miro board. Participants provided their feedback on what
was good and what could be improved before, during, and after
the simulation. This was followed by an open discussion between
participants where notes were taken to collect the feedback. The
feedback from this retrospective was incorporated into the simula-
tion design and is presented in Section 5, along with other results.

4.3 Data Analysis
After each course an initial familiarisation with the data was con-
ducted to get a thorough overview, then all the diaries were read,
the main student learning outcomes were manually highlighted
and the �rst set of codes was created. These codes were improved
on by adding additional codes during the coding process and de�n-
ing them. In the second course we learned that a few teams had
experienced technical issues in the simulations and noted several
perceptions about the simulation format and the application of agile
and Scrum in practice. The code generation was then expanded

7Survey data: https://doi.org/10.6084/m9.�gshare.16863241.v1

Figure 5: Learning diary results

to include these experiences and perceptions. An overview of the
themes and codes can be viewed in Table 3. The entire coding pro-
cess was carried out via computer and the results of the analysis
were extracted to a data sheet in Excel, and summarised in graphs.

5 RESULTS
In this section, we present answers to our three research questions.
Each question is answered in a separate section.

5.1 Main Learning Outcomes
In this section, we answer RQ1: “What were the main learning
outcomes of the DST Scrum simulation, as reported by the students?”.

5.1.1 Learning Diary Results. In this section we have compiled the
main points learned by the students in the �rst three courses, as
reported in the 196 DST Scrum simulation learning diaries. The �ve
points reported the most often, through explicit descriptions and
re�ections, were 1) communication, 2) estimation, 3) Scrum in prac-
tice, 4) communication and collaboration with the PO speci�cally,
and 5) Scrum events (Figure 5).

Communication was reported as one of the main points learned
by 77% (151/196) of the students, as the following quotes demon-
strate:
“DST Scrum simulation taught me that communication between team
members is more important than recording sprint tasks in your head and
focusing solely on completing it.” — Student developer A, Course 1
“Once communication had improved within the team, we all worked
better together, because no one was afraid of admitting if they were
confused. This experience taught me that it is crucial to have a safe-to-
fail environment when working together as a team.”

— Student developer B, Course 2

Estimation was reported as one of the main points learned by
63% (124/196), followed closely by learning how to use Scrum in
practice, which was reported by 62% (122/196). In the learning
diaries from the second course in particular, we could see that
many students expected estimation to be very easy and had not
understood why this topic had been focused on during the course
lectures. During the simulations their understanding of the topic
deepened, especially in regard to estimation of tasks where the
requirements were unknown or there were elements of uncertainty,
and they learned the value of applying this agile technique:
“I found that in practice, problems can arise, and especially estimating
the size of some tasks can be very di�cult, when I had never played the
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Figure 6: Scrum and agile topics

game before. However, in a development-environment I think that it will
be a similar situation, as we might be working with something that we
don’t know a lot about.” — Student developer C, Course 2
“The choice of using Don’t Starve Together as a tool for learning Scrum
was, in my opinion, a genius idea. The game, being in the survival genre,
is already structured in a way that encourages teamwork, as you have a
better chance of survival by working together and sharing items. Beyond
that, the crafting system provides easily discernible backlog items for
a team to work on. It ended up working very well, and many �ndings
from the simulation could be converted to a general software development
project.” — Student developer D, Course 2
Out of the 165 students that participated in the simulation with

their industrial POs, 56% (92/165) reported that communication and
collaboration with the PO was a main point learned, particularly in
settings where the PO does not have a technical background or a
deep understanding of requirements and dependencies, as this was
the scenario presented in the DST Scrum simulation:

“Our PO has no technical background. This also showed, when we played
DST. I believe DST simulated quite well how we need to approach our
PO to get him to understand what we mean. For instance, he had no
knowledge on the game and how to survive. We needed to guide him in
the beginning, such that everybody had fun and he still felt like he had a
say. Our PO really wanted a pet rabbit. But this was not optimal to have
as a backlog item in the �rst sprint, so we suggested that we move it to a
sprint, where we had the foundations for both surviving and using the
time needed to catch a rabbit.” — Student developer E, Course 2
Regarding the Scrum events, which were reported as a main

learning by 41% of the students (81/196), Sprint Planning in partic-
ular was mentioned by a number of students who learned why this
event is necessary and how the Sprint Goal can help ensure that
the team focuses on the most valuable work:

“The main point I learned in the simulation was that one should formulate
a clear goal at the start of sprint planning. At work, the �ow has been
to take tickets into the sprint and lastly de�ne the goal. The order in the
simulation seemed logical as the goal should logically guide the selection
of backlog items. Also, the goal should be independent of the backlog
items, i.e. a goal should not be to complete tickets A, B and C but rather
to achieve a more general goal. Concretely, a good goal in the simulation
could have been to make the camp livable, not to create a camp�re.”

— Student developer F, Course 3

Figure 7: Student experiences and perceptions

As can be seen in Figure 5, the above presented �ve main topics
learned were followed by work organization (79/196), teamwork
(66/196), and prioritization (52/196).

5.1.2 Survey Results. In this section we have compiled the 84 re-
sponses to the DST Scrum simulation survey question group about
learning Scrum and agile topics. The results indicate that the major-
ity of the students learned how to use or apply the topics in practice,
could explain what the topics were due to the simulation, or had
heard about the topics in the simulation (Figure 6). The number of
responses indicating that the students did not learn anything new
about the topics ranged from zero to 18% (0-15/84).

5.2 Experiences and perceptions
In this section, we answer RQ2: “What were the experiences and
perceptions of participants on the DST Scrum simulation?”

5.2.1 Learning Diary Results. During the data analysis some per-
ceptions on the simulation format and the application of agile and
Scrum in practice were identi�ed in the student learning diaries
(Figure 7).

Regarding the digital playground, 17% (33/196) of students re-
ported that they thought DST was too complex. While this could
indicate that DST is too complex as a play space, particularly for
participants with minimal video game literacy, the level of complex-
ity was also discussed by numerous students as one of the positive
aspects of the simulation:
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Figure 8: Motivation and learning

Figure 9: User experience

“As per the agile manifesto, we need to be able to respond e�ectively to
change. In this case that means recognizing that the Sprint Backlog is
too ambitious, then, in collaboration with the PO, agree and determine
new priorities for the [Sprint Backlog] and �nally adapt and implement
necessary structural changes to meet the Sprint Goal (which may or may
not have changed).” — Student developer G, Course 2

“I feel like DST is the right game to use. Few people have tried it. It can
be punishing like accidentally burning all your items. This could happen
in projects as well, PO �nding out that the product should go in another
direction wiping all progress.” — Student developer H, Course 2

“The game [DST] has elements of the stressful and the unknown much
like a new programming project and relies on the team members working
together. The game even teaches how to make use of members’ individual
skill sets, which is represented with the di�erent characters.”

— Student developer I, Course 2

This indicates that the students who thought DST was too com-
plex had not fully grasped the complexity of software development
[43] or the value of responding to change [3].

The simulation was discussed by 15% (29/196) students as a good
team-building experience, both within the student group, and with
the industry PO:
“As a team-building experience the simulation was excellent. We got to
know our product owner and each other in a practical setting on a much
deeper level, and got a taste of how e�ective the application of Scrum can
be in a stressful setting, working with initially unknown tasks.”

— Student developer J, Course 2

Regarding the timeboxes, 14% (28/196) reported that they felt the
time allotted for the Scrum events, and Sprint Planning in particular,
was too short. While this could indicate that the timeboxes should

be made longer, it could also indicate a lack of understanding of
Parkinson’s law, or the adage that ‘work expands to �ll the time
available’ [36], especially when considering that this was not an
issue for the majority of participants:

“Time was a stressing factor in our simulations but it was also a lovely
insight into how much more e�cient you can get when using estimations
and delegating work out and making sure you communicate e�ciently
so your team members understand you the �rst time.”

— Student developer K, Course 2

Regarding the Scrum roles, 13% (25/196) revealed a lack of un-
derstanding of the Scrum roles, e.g. several students were under
the impression that the PO will always be a person with prior
knowledge of Scrum and a thorough understanding of the technical
requirements, dependencies, and domain. Finally, 12% (23/196) of
students had not properly understood the possibilities and restric-
tions of the simulation format, e.g. several teams had only used
one voice channel in Discord for all their communication, which
proved to be ine�cient.

5.2.2 Survey Results. The student responses to the survey question
groups regarding motivation and learning are compiled in Figure 8.
The responses were primarily positive, with 80% (67/84) agreeing
or strongly agreeing that the simulation was an e�cient way to
learn. 77% (65/84) responded that the simulation suited their way of
learning, while 74% (62/84) felt con�dent that they were learning as
they passed through the simulation. The responses regarding the
user experience were also primarily positive (Figure 9), with 86%
(72/84) agreeing or strongly agreeing that they would recommend
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Figure 10: Impact on project

the simulation to other students and 83% (70/84) reporting that they
had fun with the simulation.

The responses to the question group about the impact on the
project have been compiled in Figure 10. Here the students from
the �rst and second course were asked if the experience with the
simulation would improve collaboration in their Scrum team, col-
laboration with their customer, the application of Scrum during
the projects, and the success of their projects. The students from
the second course were also asked if the experience would im-
prove collaboration in their student group. The responses were
overwhelmingly positive, with zero students strongly disagreeing
and only 2-7% (1-3/45) disagreeing with the statements.

5.2.3 Retrospective. The feedback provided by the POs and ag-
ile coaches through the retrospective, showed that the simula-
tions worked very well as a team-building activity and for practis-
ing Scrum. They reported that there was a good atmosphere, the
teams had fun, and they could see how the cooperation and self-
organisation of the students improved as they progressed through
the simulation.

5.3 Potential Improvements
In this section, we answer RQ3: “How could the DST Scrum simula-
tion be further improved to enhance learning opportunities?”

Our analysis showed that the simulation learning goals about
agile values and principles, time management, Scrum roles and
artifacts, and user stories, received less attention than expected in
the learning diaries. Next, we discuss how these points could be
improved, in connectionwith the previouslymentioned experiences
and perceptions.

5.3.1 Agile values and principles. Regarding agile, this learning
goal could be improved in the future by emphasizing the impor-
tance of responding to change [3] in the simulation handout and
introduction. As discussed in Section 1, the world is gaining com-
plexity and students need to learn how to respond to our changing
environment. This complexity and uncertainty is fully represented
in DST, a point which should be communicated to participants prior
to the simulation. On a similar note, the concepts of sustainability
and sustainable development [4] should be promoted during the
simulation. Here it may be bene�cial to explain how environmental
realism [10] is represented in DST, as this could both promote more
sustainable development in the simulations and encourage more
awareness of real-world environmental challenges.

5.3.2 Time management. It may be also be bene�cial to introduce
the students to Parkinson’s law [36], in connection with timeboxing
and time management, prior to the simulation. This ties closely to
the well established software development rule that 80% of the value
in any piece of software is in 20% of the features and prioritizing by
value forces teams to produce that 20% �rst [43]. So, while it might
be bene�cial to lengthen the timeboxes in the simulation to allow for
more discussion during Scrum events, this could potentially result
in the work expanding to �ll the timeboxes and a lack of focus on
the most valuable priorities in the Product Backlog. Students could
also receivemore explicit information about the cost of multitasking
and context switching [43] and how this is represented in DST. E.g.,
instead of randomly collecting all the resources participants see
when exploring the map, this task should ideally be taken on by
speci�c individuals who should locate the needed resources in the
biomes where they are most common. This would also help limit
the amount of unnecessary resources collected, thus limiting waste
[43].

5.3.3 Scrum roles and artifacts. Regarding the Scrum roles and the
PO role speci�cally, the simulation currently simulates a scenario
where the PO does not have knowledge of the domain or techni-
cal requirements and dependencies in the Product Backlog. This
could potentially be improved by providing a brief training for the
POs prior to the simulation where they are introduced to the basic
DST game mechanics and the Product Backlog, and informed about
how they could play their role to enhance learning opportunities
for the students. Similar training could also be provided for the
agile coaches who participate with the Scrum teams. In addition, all
participants could be provided with access to the agile board, as sug-
gested by several students. This could encourage more ownership
of, and learning about the Scrum artifacts.

5.3.4 User Stories. Finally, the user story learning goal could be
improved by encouraging the students to create more cards in the
Product Backlog with their own user stories.

6 DISCUSSION AND CONCLUSIONS
In this paper, we presented a digital playful simulation for teaching
agile, and Scrum speci�cally, that can be used in distributed online
settings: the DST Scrum simulation. None of the previously reported
games for teaching agile and Scrum (Table 1) were designed for a
distributed, online teaching environment. Thus, the presented DST
Scrum simulation is a unique tool for online teaching.

The DST Scrum simulation was evaluated as a tool for teaching,
by collecting data from 25 Scrum teams comprised of BSc and MSc
students, industry POs, and agile coaches, totalling 244 participants.
The data from the 220 students was collected in the form of 84
completed surveys and 196 learning diaries. The results of this
work show that the DST Scrum simulation is a valuable tool for
teaching university students the Scrum framework in practice and
communication in a distributed setting. The participants’ reaction
to the simulation was highly positive and based on the survey
responses, and the reports in their learning diaries, the students
learned a lot about agile topics and the Scrum framework. The
main learning outcomes included estimation, communication and
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collaborationwith an industry PO, Scrum events, work organisation,
teamwork and prioritisation.

In addition, the inclusion of the industry PO in the �rst two
courses provided an opportunity for team-building within the
Scrum teams and many of the students reported that the expe-
rience would help improve their collaboration and the success of
the projects they would do later on during the same course. When
comparing the simulation learning goals to what the students ac-
tually learned, we can conclude that the students learned more
than expected about work organization. Speci�cally, the students
learned the importance of coordination and task delegation when
working in a Scrum team. This became apparent through the simu-
lations, especially when the work had not been properly delegated
or communicated, which resulted in multiple students completing
the same tasks.

This work has applied a CTP [1] approach, by identifying domi-
nant discourses and normative trends in the �eld of SE education
and testing out alternatives [25], through digital play design [40].
The dominant discourses and normative trends identi�ed in this
work are that communication is most e�cient face-to-face [3],
that apart from traditional teaching methods, games and gami-
�cation are most commonly used for teaching agile and Scrum
[6, 7, 13, 17, 20, 21, 28, 33, 34, 45, 47], that playgrounds and play
spaces are typically created as safe, simple, empowering spaces for
players [40], and that teachers in SE education often act out the
role of industry partners to teach students about collaboration in
real-world settings [11, 34]. The results of the DST Scrum simula-
tion show that digital communication can be e�cient and e�ective
when learned and practiced, that playful simulations can provide
valuable learning opportunities for students, that complex, envi-
ronmentally realistic, digital play spaces with limited supervision
can be used as e�ective playgrounds for generating learning, and
that the students bene�ted and learned from the involvement of
the industry POs in the simulations.

One limitation of this work is that a pre-simulation data col-
lection method was not used to assess the knowledge level of the
students prior to the simulations, to be able to compare the ac-
tual learning from the simulation. As the survey participation was
voluntary, the survey responses from the second course were lim-
ited, compared to the number of student participants. We aimed
to mitigate these limitations through the qualitative analysis of
the student learning diaries, as they were mandatory on the three
�rst courses. However, given that the learning diary is a subjective
self-assessment instrument, the main points learned could be exag-
gerated. Research in education �nds that students tend to be over-
con�dent in newly learned skills and overestimate the probability
that their answers to general knowledge questions are correct [15].
The learning diary template provided for the students contained
two examples of subheadings, which may have in�uenced the con-
tent. However, most of the students explained in detail what they
learned and how they learned those points, by providing explicit
examples of scenarios from the simulation, which indicated that
they had truly understood the topics and achieved those learning
outcomes.

Another limitation of this work is that the simulations in the
second course were carried out by the TAs, who had varying expe-
rience in agile and Scrum, and limited experience with DST, which

a�ected both the playable experience and the learning opportuni-
ties for the students. The feedback collected from the industrial
POs and agile coaches who participated in the simulations was also
limited, so a more systematic method for collecting this data would
prove bene�cial in future work. This could potentially include a
survey where the POs and agile coaches are requested to assess
the learning outcomes of the students from the simulations, so the
results could be compared with the students self-assessment. In
spite of these limitations, the results of this work show how the
DST Scrum simulation can provide valuable learning opportunities
for students and an enjoyable digital playable experience for all
participants.
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