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Abstract:

This research project focuses on the development

of a Virtual Reality (VR) escape room as an inno-

vative approach to corporate compliance training.

We investigated theories of active learning, es-

cape rooms for education, game-based learning,

motivation, immersion, and flow to answer

whether virtual reality escape rooms developed

for corporate compliance training are a better

alternative to traditional training methods. The

study utilizes a quasi-experimental control group

with non-probabilistic convenience sampling. It

includes a total of n=32 participants, divided

equally between the experimental group and the

control group. The former experienced the VR

escape room training, while the latter received

the traditional e-learning self-study training.

Data on engagement, motivation, and perceived

learning were collected through post-testing

questionnaires and direct observation. The

metrics used to score the results were the User

Engagement Scale (UES), the Situational Moti-

vational Scale (SIMS), and the CAP Perceived

Learning scale. The results showed a substantial

increase in the affective learning of VR users but

no statistically significant difference in cognitive

learning. Furthermore, the experimental group

surpassed the control group in almost all aspects

of motivation with the exception of external

regulation, indicating the experience did not

feel punitive or forced. The experimental group

scored higher in all facets of user engagement,

excluding perceived usability. Based on the

results, further implementation and polishing of

the VR escape room experience are suggested to

create a viable product that could offer enhanced

engagement, motivation, and learnability for

corporate compliance training.

The content of this report is freely available, but publication

(with reference) may only be pursued due to agreement with

the authors.
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1 Introduction

Regardless of the sector or size of an organization,

corporate compliance is an essential part of busi-

ness operations [38]. The education that businesses

give their employees about pertinent laws and regu-

lations, business policies and procedures, and their

own internal procedures and policies are known as

compliance training [45]. It is crucial not only be-

cause it is oftentimes required by law to give em-

ployees explicit training on internal policies and lo-

cal regulations [3], but also because it is in the best

interest of organizations to have a compliant and ca-

pable workforce. Compliance violations can result

in penalties, �nes, lawsuits, damaged reputation,

and damaged �nances, and can cause businesses

to underperform. Therefore, e�ective compliance

training to avoid employee wrongdoings is key in

order to mitigate risks, avoid costs, raise awareness,

improve business outcomes, and increase the com-

petitiveness of a company.

Compliance training programs can cover a wide va-

riety of topics, such as Data protection & privacy,

Transparency & anti-corruption, or Ethics & in-

tegrity [23]. Not all compliance topics apply to all

organizations, some are solely relevant to compa-

nies in particular sectors. The person responsible

for compliance of a company keeps track of what

training is mandatory or relevant [31].

Traditional compliance training methods include

facilitated training using case studies, web-based,

e-learning, PowerPoint lecture approach, or talk-

ing head videos [40]. According to a survey pub-

lished in 2019, almost half of the people (49%) who

receive training through traditional methods �nd

it boring [4]. The same survey found that 28%

of the people scored low on motivation and 12%

found them unproductive. According to another

research conducted on self-study methods, such as

e-learning and other traditional learning manage-

ment systems, 15% percent of participants said they

just click through without reading or listening, and

34% only skim-read the material or does not fully

pay attention to audio and video content [10]. All

these statistics point to the fact that these methods

are not engaging enough. The more engaging meth-

ods, such as facilitated training can be quite costly,

while e-learning methods are more cost-e�cient as

they can be registered "en masse". The main is-

sue with disengaging training is that it results in

low motivation and poor knowledge retention [12],

which in turn increases the chances of compliance

breaches [53]. There are methods that can make

compliance training more engaging, such as gami�-

cation and game-based learning.

Over the past years, Escape Rooms (ERs) emerged

as a popular recreational activity worldwide [29].

They can be characterized as live-action team-based

games where players face various challenges to carry

out a given mission in a limited amount of time.

Originally the mission was to get out of a room

or set of rooms, hence the name \Escape Room".

However, as of late, these missions might be any-

thing ranging from murder mysteries to rescuing

hostages [34]. Because ERs are engaging leisure

activities and they also promote bene�cial skills

such as cognitive competence, teamwork, leader-

ship, critical & creative thinking as well as com-

munication, they have been adapted in educational

settings [29]. These educational ERs, most of which

are conducted in a traditional physical way, have

been applied in primary, secondary, and higher edu-

cation as well as professional development programs

with success in teaching a broad range of disciplines.

The issue with traditional physical ERs is that their

designs are limited by their material aspect [50].

Beyond this issue, if companies were to use ERs as

compliance training tools it could be quite costly to

set them up on their own premises or to transport

large amounts of employees to established ER loca-

tions; as well as time-consuming to reset the room

after every use.

The concept of an educational ER is rather new,

and the existing research is mostly focusing on the

e�ect and application of physical escape rooms [50].

There seems to be little exploration into the e�ect

of virtual educational escape rooms. Over the past

years, Virtual Reality (VR) has been rapidly de-

veloping, becoming more attainable, attractive, af-

fordable, and portable [17]. An Educational ER

implemented in VR could potentially tackle the is-

sues of limited design options, lack of space, and
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high costs, making it a viable option for corporate

compliance training. Additionally, due to the im-

mersive nature of VR, it could deepen engagement

and raise motivation, resulting in better knowledge

retention [53] [25] [11].

This paper aims to investigate the current land-

scape of educational escape rooms, including com-

mon practices in their design processes and the un-

derlying theories on which they are built. The re-

sulting �ndings should serve as a set of requirements

in the design of an educational VR prototype, which

will then be evaluated and compared against a tra-

ditional training method.

2 Analysis

2.1 Compliance Training

In the modern marketplace, all business sectors are

heavily governed by laws and regulations. Addi-

tionally to abiding by the relevant laws, organiza-

tions are widely advised to develop and adopt a

code of conduct to prevent unwanted behaviours

[26]. This code generally includes rules, respon-

sibilities, principles, values, and guidelines for ap-

propriate and ethical behaviours [39]. It is the re-

sponsibility of organizations to make sure that their

employees follow the law and the code of conduct

to avoid adversity that may harm the integrity of

the company. A compliance program is the control

system through which employers ensure the proper

behaviour of workers. A code of conduct is usually

the starting point of an organization's compliance

program, and training is the primary way to help

people understand and apply this framework [47].

Training can be delivered through various methods.

Instructor-led or facilitated training involves the

employees attending classes and workshops where

they are delivered the training materials. If done

correctly it allows for collaboration, discussion, and

active participation for employees. It can be an

e�ective learning method but it requires more time

investment from employees and �nancial investment

from the company [40]. Oftentimes, these kinds of

training turn into passive learning, where partic-

ipants sit through long presentations and partici-

pate in forced discussions. While it is an engaging

method in itself, the underlying motivation for at-

tendance is because of external factors.

E-learning training methods administered through

learning management systems require less time in-

vestment from employees and incur fewer costs for

companies [54]. Participants can learn at their own

pace with the help of informational videos, text

materials, and sometimes interactive elements like

quizzes. While more economical, the trade-o� is

that it is much less engaging than facilitated train-

ing, and it is still mostly motivated by external

factors [40]. With participants skimming through

materials or switching tabs in their browsers dur-

ing videos and then guessing the answers for the

questions this method could also be categorized as

a form of passive learning [19] [10]. On top of this,

through e-learning self-study training participants

are even deprived of the chance to learn collabora-

tively.

2.2 Escape Rooms

The large success of traditional recreational ERs in

the past decade can be attributed to their reliance

on immersion [42] [52]. ERs can have a vast variety

of themes and scenarios [33]. The goal of these ERs

is to take the participants from their everyday life

and transport them into the context of the game

[50]. They try to achieve a deep state of involve-

ment and engagement by mentally and emotionally

engrossing participants through the narrative, en-

vironment, sensory stimuli, etc [52] [9] [25]. The

narrative must be coherent and consistent with the

environment and other sensory stimuli and partici-

pants must be able to relate to it to prevent cogni-

tive dissonance [33].

Another vehicle for engaging and immersing partic-

ipants is the puzzles. All forms of challenges are

referred to as puzzles in ERs, and they generally

all follow the same structure of a challenge that

requires a solution that provides a reward when

solved. Rewards can be, for example, clues for the

next step or for another puzzle. Most often puzzles

in ERs require the cognitive skills of participants.

They can also be puzzles that require physical skills,
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such as dexterity. Puzzles of ERs can be organized

in di�erent ways. In a sequential structure, there

is a starting point, or puzzle, that unlocks the next

puzzle, and so on. With an open structure, there

is no starting point, and puzzles are independent of

one another, but they all contribute to the solution

of the �nal puzzle of the game. These types of puz-

zles are called meta puzzles. A path-based struc-

ture is essentially multiple sequential puzzles inde-

pendent of each other besides leading to the same

�nal point. Participants may start at any of the

paths of sequential puzzles and end up at the same

�nal puzzle. The last structure is a combination of

the previously mentioned structures, resulting in a

hybrid [34] [52].

2.3 Escape Rooms for Education

According to the systematic review conducted by

Vedkamp et al, ERs have been used in a wide va-

riety of educational purposes. These applications

include recruiting students, onboarding to institu-

tional services and emergency situation training.

Other papers included in their review employed ERs

as a research environment to obtain data about stu-

dents' information search behavior, learning pro-

cesses in groups, or how teamwork and leadership

skills are utilized between students. The develop-

ment of ERs by students to improve design skills

is another example included in their study. Finally,

ERs to advance expertise or knowledge particular to

disciplines (e.g.: computer science, medicine, math-

ematics) or to aid the development of generic com-

petencies are mentioned [50].

Educational ERs employ the same structure as

recreational ERs, where teams must complete chal-

lenges in a limited time that require both physi-

cal and mental engagement. Designers of educa-

tional ERs aim to develop relevant and authentic

environments with meaningful activities oftentimes

by taking and adapting material from established

leisure ERs. A key di�erence between recreational

and educational ERs is their target group. Recre-

ational ERs are built to appeal to a broad audience,

and they often pride themselves on their low success

rate, to further draw people in by posing a di�cult

challenge. Educational ERs on the other hand are

developed for a particular target group with well-

de�ned learning goals based on curriculum [50].

Contrary to recreational ERs' low success rate, ed-

ucational ERs' are created to attain a high suc-

cess rate so that all learning goals are met, and

students can feel accomplished and have a posi-

tive experience [50]. This puts designers of Edu-

cational ERs into an especially di�cult position.

Puzzles and challenges of the game have to be cre-

ated to be di�cult enough to cognitively engage

participants but not too di�cult to cause frustra-

tion and unsuccessful escape attempts. Addition-

ally, the puzzles should align with the curriculum

to actually deliver the learning goals [29]. Edu-

cational ERs might also not have su�cient space

available (i.e.: multiple connected rooms) to imple-

ment more complex experiences. The lack of space

poses an additional challenge when taking into con-

sideration that educational ERs also try to cater

to larger amounts of people at once, as opposed

to recreational ERs which most often operate with

smaller groups. Both traditional educational and

recreational escape rooms are limited in their phys-

ical aspect, meaning that the puzzles must utilize

available material resources, and the outcomes have

to be in a format that is usable in the following chal-

lenges of the game [50].

Depending on the learning goals de�ned for ERs

they can be integrated and positioned in the ed-

ucational environment di�erently. Learning goals

related to content knowledge and related skills are

most often to foster, demonstrate, extend, integrate

or assess said knowledge and skills. Other learn-

ing goals are related to more general skills, such as

teamwork, communication, problem-solving or crit-

ical thinking skills. Educational ERs can help stu-

dents develop or practice the aforementioned skills.

The last category of learning objectives most often

employed by educational ERs are a�ective goals.

This domain involves the emotions, underlying val-

ues and attitudes that have an e�ect on the learning

process and behavior of students. An example for

this domain could be a learning goal that requires

students to demonstrate the capabilities of working

under pressure. Such a goal would be a common

requirement in many medical �elds [50].
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Depending on the de�ned learning goals educational

ERs can be positioned di�erently in the curriculum.

They can be used to introduce students to new sub-

jects or content, or in addition to lectures to help

students demonstrate stronger content knowledge

and related skills. They can be used as a type of

formative assessment, or as a standalone activity.

At their core educational ERs are basically a type of

educational games, and as such their mechanism of

action can be explained by theories of Game-Based

Learning [50].

2.4 Game-Based Learning

Digital games promote active participation and en-

courage involvement which makes them inherently

engaging activities that can provide players with a

sense of enjoyment and immersion [25] [2]. Chal-

lenges of games usually demand problem-solving,

strategic planning, critical thinking, and other cog-

nitive skills that involve the same higher-order

thinking required in the learning process [43] [7].

The outcomes of challenges often provide immedi-

ate feedback to players, which can also be a valu-

able element, as it can speed up the learning pro-

cess [50]. When applied in an educational setting

through these properties they can be more e�ective

in engaging students [13].

Game-based learning (GBL) can be de�ned as us-

ing the characteristics and mechanics of games to

build an engaging and immersive learning experi-

ence for delivering speci�ed learning outcomes [13].

Essentially, the game becomes the medium for the

curriculum or parts of it as opposed to gami�ca-

tion, where certain game elements are applied to

non-game activities [22]. GBL can be both non-

digital such as ERs, board games, and card games,

and digital such as video games. GBL aims to tap

into the intrinsic motivation of learners, by giving

them control over an immersive environment that

appeals to their curiosity and they are challenged.

Providing players with immediate feedback when

overcoming challenges and progressing through the

game provides recognition and a sense of achieve-

ment. Beyond challenges, goals, feedback, and re-

wards, games can also heighten intrinsic motivation

through competition or cooperation. Within the

engaging and dynamic environment of the game,

learners can make decisions and experience the con-

sequences of their actions [20].

The foundation of GBL is based on the active learn-

ing approach of constructivism, developed by Pi-

aget et al [7]. Bonwell and Eison [6] de�ne active

learning methods as\instructional activities involv-

ing students in doing things and thinking about what

they are doing". There can be a number of ac-

tivities that are included in the above de�nition,

but it is important to note that they should re-

quire higher-order thinking from the learner. Active

learning strategies often involve making connections

between new information and current mental mod-

els of learners or presenting them with misconcep-

tions so that they may challenge and reconstruct

their existing mental models. Games provide an ex-

cellent framework where such activities and strate-

gies can be implemented [7].

Working together in the context of a game to

achieve is another approach rooted in construc-

tivism that enables active learning. Collaborative

learning can be described as a process in which

groups of 2-6 people work together to share their

abilities, knowledge, and contributions. Vygotsky

argued that due to the innate collaborative nature

of learning it cannot be separated from its social

context [51] [48]. Activities that rely on teamwork

can facilitate learning, through learners solving is-

sues beyond their individual capabilities with the

help of their peers. This way mental models of

students must be made explicit so that they may

be subject to discussion and are not only chal-

lenged by initial instructional activities but also

by their groupmates. Additionally, the members

of the group extend each other's mental models

as a form of distributed cognition. Through the

network of interactions that social discourse entails

knowledge emerges, and cognitive functions are de-

veloped. What makes collaborative learning even

more powerful is the e�ect that learners have on

one another in terms of motivation and self-esteem.

If positive interdependence of members is fostered,

individuals demonstrate higher self-e�cacy and in-

creased motivation.
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2.5 Motivation theory

Self-Determination Theory (SDT) is a psy-

chological framework developed by Deci and Ryan

that focuses on the interplay between psychologi-

cal needs, motivation, and well-being of human be-

ings in various situations [14]. The theory proposes

that individuals have three basic needs psychologi-

cal needs, and the satisfaction of these can result in

positive outcomes in a variety of contexts. The en-

hanced motivation and well-being stemming from

becoming self-determined by ful�lling these basic

needs can for example positively impact learning

outcomes.

Autonomy refers to the basic need of an individ-

ual to have control over their own actions and have

a sense of choice. In an educational setting, auton-

omy can be achieved if learners are given the abil-

ity to take control over their learning or are given

choices regarding the structure and method of their

education. In a game context, autonomy can be

experienced if players have the means to discover,

shape and explore the virtual world.

The need to feel capable and e�ective when deal-

ing with challenges is referred to ascompetence .

In an educational environment, competence can be

promoted by ensuring that learners are shown their

progression in mastering content knowledge and re-

lated skills. To aid the improvement of learners

educators might supply them with necessary help

in their progression of becoming competent in a

given area, or provide feedback on their improve-

ment. In a game context, competence is the same

need for displaying mastery as in education, but

games are equipped with di�erent tools to convey

this to players. Often times games use progress bars

and other visual cues to keep players informed on

their achievements.

Relatedness is the need of an individual to be con-

nected with others and to have a sense of belong-

ing. In an educational context, relatedness comes

from establishing social connections with peers and

working collaboratively on achieving learning out-

comes. In a game context, playing in cooperation

or competitively in the same virtual environment is

the primary source of relatedness.

When all of the above-mentioned components of

SDT are fostered successfully, individuals are more

likely to experience intrinsic motivation . This

type of motivation refers to the internal desire of

people to engage in activity. Increased intrinsic mo-

tivation enhances engagement which makes it a de-

sirable goal to achieve in both an educational and

gaming context. Additionally, within education, it

is also linked with improved learning outcomes. On

the other end of the spectrum, there isextrinsic

motivation , which comes from engaging in an ac-

tivity because of external factors, such as rewards

or punishment. Excessive external pressuring fac-

tors can result in poor performance and a negative

mental state, making it an undesirable e�ect [24].

2.6 VR

Virtual Reality (VR) has been rapidly developing

in the past decade, becoming widely available to

the general public and it is now used in a multitude

of ways, such as immersive gaming, medical appli-

cations, and training simulations for high-risk jobs

[18] [49] [17]. Because of the many ways it can be

utilized, it has also been a popular research topic in

the �eld of Human-Computer Interactions.

VR has the ability to draw users in by allowing

them to interact with highly immersive computer-

simulated environments. Brown and Cairns found

that immersion in this context can be understood

as the degree of involvement with the VR-generated

environment [8]. They identi�ed three levels of im-

mersion starting from the lowest level these are en-

gagement, then engrossment, and �nally total im-

mersion. During the �rst level, players attempt to

overcome initial barriers such as learning the con-

trols and understanding basic game mechanics. If

these elements seamlessly become natural to the in-

dividual, and the environment also emotionally af-

fects them, they can become engrossed. If they be-

come even further involved and experience a sense

of presence by forgetting about the outside world

they achieve total immersion. This state requires

intense focus and attention from players.

This de�nition of immersion overlaps with the state

of 
ow proposed by Csikszentmihalyi [32]. The ex-
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perience of 
ow occurs when participants are sub-

jected to the process of optimal experience, and be-

come so caught up in it that it becomes their sole

area of focus. This theory presents 8 components of


ow, that serve as important design considerations

for a successful VR experience.

The two above-discussed theories suggest that

achieving these states can stimulate the intrinsic

motivation of individuals by presenting them with

an activity they can participate in for the inherent

satisfaction it provides. Based on this, VR educa-

tional ER experiences designed around compliance

training goals to facilitate immersion could poten-

tially o�er an engaging alternative that intrinsically

motivates people to participate and achieve better

learning outcomes in an active and collaborative

way. Contrary to traditional physical ERs, a VR

version is not limited by physical and material as-

pects. Due to the inherent immersive nature of the

technology, it allows for more possibilities in the de-

sign of experiences, while avoiding costs associated

with materials and the time investment required to

reset a room.

2.7 Hypotheses

This research aims to investigate whether the Vir-

tual reality compliance training experience devel-

oped for this project has any e�ect on the engage-

ment, motivation, and perceived learning of partici-

pants compared to popular traditionally used train-

ing methods, such as e-learning self-study training.

This statement can be broken down into three parts

corresponding to engagement, motivation, and per-

ceived learning respectively. They are formulated

as follows.

Engagement:

H0 a : Virtual reality escape rooms for

compliance training have no e�ect on the

engagement of employees compared to the

traditional e-learning self-study method.

H1 a : Virtual reality escape rooms for

compliance training positively impact the

engagement of employees compared to the

traditional e-learning self-study method.

Motivation:

H0 b : Virtual reality escape rooms for

compliance training have no e�ect on the

motivation of employees compared to the

traditional e-learning self-study method.

H1 b : Virtual reality escape rooms for

compliance training positively impact the

motivation of employees compared to the

traditional e-learning self-study method.

Perceived learning:

H0 c : Virtual reality escape rooms for

compliance training have no e�ect on

the perceived learning of employees com-

pared to the traditional e-learning self-

study method.

H1 c : Virtual reality escape rooms for

compliance training positively impact the

perceived learning of employees compared

to the traditional e-learning self-study

method.

Joining the above three statements the null and al-

ternative hypothesis of this research are:

H0 : Virtual reality escape rooms for com-

pliance training have no e�ect on the

engagement, motivation, and perceived

learning of employees compared to the tra-

ditional e-learning self-study method.

H1 : Virtual reality escape rooms for

compliance training positively impact the

engagement, motivation, and perceived

learning of employees compared to the tra-

ditional e-learning self-study method.

3 Concept & Design

3.1 Context

Corporate compliance training can encompass a

large number of topics. To determine an appro-

priate topic and synthesize a list of learning goals,

existing available policies and training curriculums

of Danish corporations were investigated [1] [28]

[37] [46]. Ethics policies were found to be one of

the most common parts of compliance programs.
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The main purpose of including a code of ethics in

compliance training is to provide employees with a

set of rules and expectations that they can follow

to avoid engaging in unethical behavior, violating

laws, causing harm, or engaging in wrongdoings in

any other way [26]. The identi�ed existing policies

were synthesized into learning goals with the help

of Bloom's Taxonomy [5]. The main topics within

ethics compliance training are anti-bribery and cor-

ruption, gifts and hospitality, con
icts of interest,

data protection and con�dentiality, human rights

and respect, competition law compliance, political

activities, sponsorship and donations, external com-

munications, and handling ethical social dilemmas.

Each of these areas is made up of the policies of the

company regarding the topic, as well as guidelines

for employees on how to conduct themselves as rep-

resentatives of the company in situations relating

to the aforementioned areas.

The aim of the escape room was to ful�ll the learn-

ing goals found in appendix B. The main motiva-

tion was to increase the engagement, intrinsic mo-

tivation, and perceived learning outcomes of partic-

ipants so that they can be better equipped to deal

with issues arising from the previously listed topic.

The escape room was positioned to be a stand-alone

activity, with the objective to foster content knowl-

edge and related skills, as well as developing team-

working skills. The participants were expected to

acquire new knowledge, without any prior prepara-

tion, that involved the use and development of their

inner moral compass [30]. The escape room had a

brie�ng session, that provided an introduction to

the story, the controls of the game, main objectives,

and an initial clue. There was no debrie�ng session

after the escape room.

The target group for whom this VR educational ER

was developed can be described as any individual

who is employed at a business where corporate com-

pliance training is relevant. Sectors where corporate

compliance training is necessary can be for example

Finance or IT. This encompasses a large number of

di�erent people, and it is di�cult to narrow down

to a speci�c set of people who share more common

attributes. Based on data from Statistics Denmark

[15], the largest segment of people working at pub-

lic and private corporations are between the ages of

19 to 65. This range includes multiple generations

with di�erent characteristics. Younger generations

are more comfortable with technology, while older

generations might not be as adapted. Designing for

such a large target audience means that the various

elements of the game, such as controls, mechanics,

challenges, etc. have to be clear and understandable

for individuals from multiple generations.

3.2 Design

The design of the VR educational ER was based on

the concepts, theories, and approaches investigated

in the analysis. Additionally, to the �ndings of the

previous chapter, the design also utilized the VR

PLAY guidelines [16], which is a set of 33 principles

organized into 5 categories of heuristics with the

purpose of aiding the development of more usable

and playable VR experiences.

The VR educational ER was developed as an expe-

rience with an immersive narrative [Section 3.3] and

an environment where participants had to solve a

number of cognitive and physical puzzles in a lim-

ited amount of time. The experience was designed

for 4 participants at a time, located in the same

physical and virtual space where players were free to

move around. Locomotion in the shared space was

done by physically moving around, instead of meth-

ods like teleportation or smooth locomotion using

the VR controllers. This type of motion was also a

way to reduce complexity in order to appeal to the

target audience since no additional controls were

necessary. Players simply had to continue moving

around as they would in the physical world. Be-

cause the experience takes place in VR, except for

the initial brief on the narrative, the only material

requirements were the VR headsets and a 4 meters

by 4 meters empty space.

Throughout the design process, the project team

had two sessions with the CEO of Escape Copen-

hagen 1 to gather information on a number of

topics regarding the design process of an escape

room. The sessions provided the team with in-

sights into di�culties, key areas of attention, them-

1Escape Copenhagen https://escape-cph.dk/en/
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ing, timing, and organization of recreational escape

rooms. During the second session, the project team

also tested one of Escape Copenhagen's unreleased

rooms, which was speci�cally developed for corpo-

rate team-building events, and included educational

elements regarding cybersecurity. This �eld study

allowed the project team to gather information from

the perspective of the users on the di�erent types of

puzzles and their structures, and how a professional

escape room experience is conducted from start to

�nish.

The puzzles in the room were organized in a se-

quential structure. This structure was selected for

multiple reasons. First, to encourage participants

to engage in the same puzzles at the same time,

and thus all ful�lling the learning goals. Ensuring

simultaneous participation also supported the ful-

�llment of the need for relatedness as suggested by

the SDT. Second, to ensure that the learning goals

are structured in a logical consecutive order. In-

creasing complexity and di�culty in a sequential

structure is also easier from a development point of

view to support the experience of 
ow. Third, a

sequential structure leaves less room for error and

requires less guidance or intervention resulting in a

higher success rate, and a ful�llment of all learn-

ing goals covered in the experience. This structure

is also easier to track for the person administering

it, allowing for better guidance. It also allows for

a more apparent perception of progression for all

of the participants to support the need for compe-

tence. The cognitive puzzles of the game are the

main mechanisms through which the learning goals

are met, while the physical puzzles are additional

ways to enhance immersion and engagement.

Preventing frustration caused by getting stuck at

any point in the game is important to keep students

engaged. Getting stuck can also result in a lower

success rate, which means that some learning goals

remain unful�lled. Both Educational and Recre-

ational ERs tackle this issue by providing hints [50].

Participants were provided hints verbally by the

conductor of the escape room if they asked for it, or

if the conductor deemed it necessary. There were

no limits on hints in this experience.

To encourage collaboration, the experience inte-

grated unique player skills. These skills allowed

players to interact with or see elements of the game

that other players could not. As the experience

was made for 4 participants, there were 4 separate

unique skills. Participants were informed during

the initial brief that they will have certain abilities,

and their speci�c roles were revealed once they be-

gan the experience. The skills were added to aid in

ful�lling the need for autonomy, competence, and

relatedness. They served as a starting point for

collaboration while ensuring that each participant

gets to have an e�ect on the outcome of the game

to achieve a sense of agency and the feeling that

they are capable members of the team. The unique

player skills were constructed to �t into the narra-

tive of the game and to be relatable for all members

of the target audience. The skills and their descrip-

tions can be seen in table 1.

Player Role Skill

Electrician Modify the 
ow of electricity

Programmer Interact with computer interfaces more easily

Cryptographer Decrypt encrypted codes

Data analyst View correlations between data

Table 1: This table describes the types of roles each player

was assigned, along with their skill.

Traditional recreational escape rooms usually last

one hour [50]. A typical e-learning compliance

training lesson on average ranges between 5-30 min-

utes [55]. To make the training a desirable product

for companies while still giving employees an engag-

ing experience, it was decided that the VR educa-

tional ER experience should not be longer than 30

minutes, excluding the initial brief. This also aligns

with the recommended amount of time to spend in

VR by Meta, the manufacturer of the headset used

in this project to avoid fatigue and other possible

side e�ects that may arise from prolonged usage of

VR [36]. Implementing and evaluating a complex

multi-room educational ER experience is a time-

consuming task, therefore it was decided that only

the �rst room would be developed and tested. The

aim was to make this section of the game last about

15 minutes and include at least 2 learning goals.

After establishing the target group, learning goals,

duration, puzzle structure and types the narrative
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of the ER was developed as well as the details of

each puzzle.

3.3 Narrative.

The narrative is an important design aspect, as it

serves as a vehicle to provide meaningful context.

The context within the game should be relatable to

the real-world application of the knowledge or skill

delivered. This way the learning process is facili-

tated by allowing participants to connect the knowl-

edge delivered by the game to practical situations.

If the narrative of the game is well-built, and coher-

ent with the environment, characters, challenges,

and interactions the players will be immersed and

thus more engaged [50] [25]. Besides aligning game

mechanics with the narrative, educational ERs also

have to line them up with learning goals [29]. Me-

chanics should provide learners with opportunities

to obtain, practice and apply learning goals while

remaining consistent with the narrative [50]. The

challenges that deliver the learning goals within the

narrative should provide an appropriate level of dif-

�culty. They should be engaging and stimulating

for participants without being too easy or too di�-

cult. Players should have clear goals, and progress

through the game with the puzzles providing clear

and immediate feedback to help induce a state of


ow that can positively impact learning outcomes

[32].

3.3.0.1 Theme.

The theme of the VR educational ER of this paper

was chosen to be a combination of two popular con-

cepts: Sci-� and Mystery. The Sci-� trope allowed

the seamless incorporation of the VR headset, while

the mystery theme was used to construct a storyline

that prompted users to investigate in-game events

and hunt down shocking truths.

3.3.0.2 The story.

The introduction to the story given to the partic-

ipants before they put the VR headset on can be

seen in Appendix C. In this introduction, the play-

ers were called upon as the\company's" most valu-

able employees, each an expert in the �eld of ethics.

They were informed that the Arti�cial Intelligence

developed by their company for detecting ethics vi-

olations has found some serious wrongdoings within

the company. Before the AI could provide more in-

formation, it was hacked, and the entire system of

the company was inaccessible through traditional

methods. They only had 15 minutes before all the

data in the system was destroyed by some mysteri-

ous hacker. As an alternative access method to the

company's network, they had their consciousnesses

uploaded to the cyber world where they had to re-

trieve two major ethics violations, scan these, cat-

egorize them, and relay them to the outside world.

Once they put the VR headsets on their conscious-

nesses would take the form of a virtual avatar in the

cyber world, where they found themselves in the e-

mail directory of the company with certain unique

abilities. The details of the unique abilities were

not revealed, and the particular roles were relayed

to participants as the �rst thing when they put the

headset on. This was done to encourage players to

immediately start communicating and collaborating

in �guring out what their roles were and what abili-

ties they might provide. Beyond enhancing collabo-

ration and communication, the abilities also served

as a way to provide additional competence and con-

trol in the virtual environment. The initial clues

given to the participants were that there are two

major ethics violations and that the Arti�cial In-

telligence traced these starting from an anonymous

e-mail sent to a person named Hannah Johnson at

Human Resources in November 2053. Participants

were also told instructed there were two di�erent

types of controls used in the game, one for grabbing

objects and one for pointing and selecting. To re-

duce the complexity from which issues may arise the

controls were kept simple so that the larger target

group from various age groups may be able to par-

ticipate in the experience with fewer barriers. This

introduction aimed to give the players a clear initial

goal, and the means of control over their environ-

ment to achieve autonomy. Most interactions and

manipulation of the environment are based on some

form of real-life experience. For example, physical

puzzles require twisting of knobs, opening cabinets,

or pressing buttons. Besides a clear goal, a sense

of urgency was established by the active hacker in

the system who was in the process of deleting all
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