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Abstract

Educational escape rooms demand a great effort on the part of instructors, not only when designing
and building the activities, but also when the time comes to conduct them. Although previous works
have presented tools to ease the creation of educational puzzle-like games, no prior studies have
reported on the use, development or design of any tool for managing educational escape rooms.

A tool of this kind would help teachers overcome one of the main barriers they face when trying to
incorporate these activities into their teaching. This work identifies and analyses for the first time the
requirements that a platform for managing educational escape rooms should satisfy. A platform
meeting all the requirements gathered would be able to help teachers in all the steps of the process of
conducting an educational escape room, including configuration, integration of the activity into a virtual
learning environment, student registration, team creation, control of activity execution (management of
resources, narrative events and gamification elements during the activity), progress monitoring, hint
delivery, assessment, and gathering of student feedback and data on learning effectiveness.
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1 INTRODUCTION

Escape rooms are a new type of leisure activity in which “players discover clues, solve puzzles, and
accomplish tasks in one or more rooms in order to accomplish a specific goal (usually escaping from
the room) in a limited amount of time” [1]. Due to the ability of these activities to foster teamwork,
leadership, creative thinking, and communication in a way that is engaging for students [2]-[7], they
have drawn the attention of educators. Moreover, teachers can design escape rooms in such a way
that they require students to master the course materials in order to solve their puzzles, creating what
is known as educational escape rooms [8]. Despite little research work has been done on educational
escape rooms due to their novelty, different researchers have reported on experiences in using this
sort of activities in a wide variety of fields including nursing [9], [10], medicine [11], [12], pharmacy
[13]-[16], physiotherapy [17], chemistry [18], computer programming [8], computer networks [19], and
mathematics [20].

Prior works agree that educational escape rooms demand a great effort on the part of instructors, not
only when designing and building the activities, but also when the time comes to conduct them [8],
[10], [14]. This fact has also been observed by the authors who, after conducting several educational
escape rooms in large programming courses at Universidad Politécnica de Madrid (such as the one
reported in [8]), are convinced that this effort is one of the main barriers to the widespread of
educational escape rooms. The process of conducting an educational escape room is laborious. First,
prior to the activity taking place, students must enrol in the escape room and form teams, and
teachers must provide students with a set of instructions that they need to take into account prior to
participating. The day of the activity, teachers need to take attendance and provide each team with all
the assets needed for the escape room. Additionally, it is common to play an introductory video, audio
or other media resource right before the beginning of the activity explaining the task to be
accomplished and the narrative of the escape room. Once the escape room activity starts, it is
important that everyone is always aware of the time they have left to complete it. During the activity,
students can get stuck when solving puzzles and thus they may need to request hints as well as to
ask for help. Providing the necessary hints and help in a timely manner during an educational escape
room can become cumbersome if the student-teacher ratio is high [8], [13], [14]. Moreover, teachers
may need to intervene in different ways during the activity. For instance, they might need to help
lagging teams by giving them a free hint, or they might want to play an additional video at a specific
moment of the activity as a part of the narrative. After the escape room has been completed by the
students, teachers usually need to grade the activity. Given that it may be unfair to grade students
based only on whether they attend or successfully complete the escape room, teachers could need

Proceedings of ICERI2019 Conference 4874 ISBN: 978-84-09-14755-7
11th-13th November 2019, Seville, Spain



more accurate grading, which requires to closely monitor the progress of each student. However, such
monitoring is very difficult or even infeasible in crowded classrooms. Lastly, gathering students’
feedback and testing if they have acquired any knowledge are additional aspects that need to be
considered after conducting an educational escape room. Taking into account all the actions that need
to be performed when conducting an educational escape room, it becomes clear that a system
capable of helping instructors with the non-trivial task of running an educational escape room would be
a great contribution to the educational community.

Some attempts have been made to provide tools and other resources to ease the creation of
educational puzzle-like activities [21]-[23]. However, no prior studies have reported on the use,
development or design of any tool for managing educational escape rooms. Tools like such have been
successfully used in the past in order to reduce the burden of orchestrating other types of game-based
activities in the classroom such as Trivia [24] and Kahoot [25]. Some of the characteristics that these
tools feature include customisation of the activity content, a friendly user interface to control the flow of
the activity in class, and easy grading. These aspects are crucial for conducting educational escape
rooms as well, in addition to other specific aspects that are unique to this sort of activities.

This work identifies and analyses for the first time the requirements that should be taken into account
for developing a platform for managing educational escape rooms. The requirement elicitation
described in this work is based on past educational escape room experiences conducted by the
authors (such as [8]) and other experiences reported in the literature, which provided a comprehensive
view of the distinctive characteristics that educational escape rooms have. A platform meeting all the
requirements gathered would be able to help teachers in all the steps of the process of conducting an
educational escape room: integration of the activity into a VLE (Virtual Learning Environment), student
registration, team creation, control of activity execution (management of resources, narrative events,
and gamification elements during the activity), progress monitoring, hint management, assessment of
the activity, and gathering of student feedback and data on learning effectiveness. The requirements
identified in this work will serve as a starting point for the development of a platform that not only
facilitates instructors’ work when conducting educational escape rooms but also allows for the creation
of better experiences. Thus, this work contributes to the popularisation of these learning activities in
educational contexts.

2 REQUIREMENT ELICITATION

This section describes all the requirements that a platform for managing educational escape rooms
should satisfy that have been identified in this work. The requirements have been divided into four
groups, each of them related to one of the phases involved in the management of an educational
escape room, taking into account the interactions with the platform from the point of view of both
students and teachers. Figure 1 shows a summary of all the requirements.

2.1 Creation of the educational escape room profile in the platform

The first step in the management of an educational escape room through the platform should be
creating a profile in the platform that includes all the information needed for running it. It should be
pointed out that this step is supposed to be carried out by teachers after designing and building the
educational escape room itself (i.e. all the puzzles and resources involved in the activity) but prior to
its conduction.

+ Teacher reqistration

Before creating an educational escape room profile in the platform, teachers need to create an
account on it. Enabling teachers to use their institutional credentials to log in to the platform would be
an interesting feature.

+ Basic information

The platform must allow teachers to specify the name of the educational escape room, the course to
which it belongs, and the place where it will take place, in order to correctly differentiate one escape
room from another. The basic information may also include additional data such as a small description
of the activity so that students know what to expect.
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Figure 1. Requirement summary.

+ Shift configuration

Since conducting an educational escape room in a single session can be an overwhelming task,
especially for large courses, teachers may want to run different shifts of the same escape room. The
platform should allow teachers to schedule different days and times, so students can choose the one
that suits them better.

+ Logistical constraints

The platform needs to know the maximum number of participants and teams that are allowed to
perform the activity at the same time (i.e. in each shift), the allowed team size, and the duration of the
activity. Thereby, the platform will be able to enforce these constraints on students when the time
comes to sign up for the escape room. It would also be useful if teachers could specify whether an
educational escape room requires students to bring specific equipment (laptops, smartphones,
headphones, scissors...).

+ Instructions

Before conducting an educational escape room, students need to be provided with initial instructions
that explain what the activity consists of, indicate how to sign up, specify its rules (e.g. if participants
are allowed to talk or exit the room) and assessment, indicate if some equipment (e.g. a laptop) needs
to be brought, and provide any other information that students may need before participating. The
platform should allow teachers to provide custom instructions for each escape room.

+ Puzzle structure

Regarding structure, escape rooms are frequently composed of a series of puzzles that need to be
solved either in a linear sequence, in no particular order, or a mix of both. Introducing the puzzle
structure in the platform allows knowing which puzzles need to be solved in order to unlock each
puzzle. This way, the application is capable of providing students with the appropriate hints in each
moment as well as to track the progress of each team in an accurate way. Linear escape rooms allow
for a better follow-up of students’ progress since, by knowing the number of puzzles solved, teachers
can easily know exactly how long students have left, whereas escape rooms in which students can
attempt to solve multiple puzzles simultaneously are more intricate. For the student tracking of an
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educational escape room to be feasible, besides allowing teachers to define the structure of the
puzzles, the platform should allow them to define the solutions of the puzzles.

+ Hint management

During an educational escape room, students often get stuck and need help solving puzzles. In order
to deal with this issue, the platform should allow students to get hints for specific puzzles. It should be
possible to deliver these hints when requested by students or provide them proactively under certain
circumstances (for instance, when a team is lagging). Furthermore, these hints should be able to be
delivered automatically or provided by the teachers supervising the activity. In order to provide hints
automatically, it is necessary that, prior to the activity, teachers specify a series of hints for each
puzzle through the platform. Different approaches can be used to deliver hints to students during an
educational escape room. For instance, hints can be provided for free when students need assistance
[9], [18]-[20], be handed out in exchange for something like a hint card [13], [15], delivered after
students pass a short quiz [8], or be scheduled at specific moments of the escape room [10], [14].
Ideally, a platform for managing educational escape rooms should be able to support all the
aforementioned approaches for delivering hints, as well as hybrid approaches. Besides, in order to
properly support the hint approach in which students must pass a quiz in order to get a hint, the
platform should allow teachers to insert the quiz questions through files compliant with common
e-Learning specifications such as IMS QTI [26] and Moodle XML [27].

+ Event confiquration

Another useful feature for the platform would be to allow teachers to program certain events to happen
at specific instants during the escape room. For instance, it is common to play a video at the very
beginning in order to introduce the students to the narrative and present the objective they need to
accomplish. Another possibility is to play a fitting soundtrack in the background during the activity in
order to create a certain atmosphere. Other events that teachers could configure are, for example,
offering certain teams a free hint at a specific moment, reminding of the time that is left every 15
minutes, and showing an additional video with a plot twist at halftime or when a team completes a
certain puzzle. Although an event will generally occur for all teams at the same time, on some
occasions it is necessary to trigger events for specific teams. Thus, this requirement should be
satisfied by the platform as well.

+ Team interface creation

Although the actual content and puzzles of the educational escape rooms are not displayed on the
platform, it is necessary to provide teams with an interface they can access while conducting an
educational escape room through which they can check the countdown and their progress, gain
access to hints, introduce puzzle solutions, view additional multimedia assets and interact with the
platform in any other way. Teachers should be capable of customizing this interface beforehand by
arranging all the components in their preferred disposition and adjusting its appearance in order to fit
the narrative of the escape room.

+ Classroom interface creation

In addition to an interface for teams, the platform should allow teachers to configure a screen that they
can project in the classroom while an educational escape room takes place. Teachers should be able
to decide which elements will appear on this screen and the appearance of it. The elements that the
platform should allow adding to this screen include text, pictures, videos (for instance, to show the
introductory video at the beginning), the countdown, and gamification elements such as a leaderboard
or badges. It should be also possible to change the content of the screen in accordance with the state
(not started, started and finished) of the educational escape room.

+ Multimedia assets

A useful feature for a platform aimed at managing educational escape rooms would be to provide
teachers with a way of adding different assets (videos, audios, PDF files, ...) involved in the activity.
These assets can be a part of the puzzles of the escape room (e.g. a picture file showing a map) or
merely contribute to its ambience (e.g. an audio file used as background music). Different types of
assets should be supported through files or URLs including videos, audios, pictures and text
documents.
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+ Grading scheme

The platform should allow teachers to define the grading scheme of the educational escape rooms by
selecting the different aspects to be taken into account for calculating students’ grades and assigning
weights to each one of them. Useful aspects to be considered in the grading of an educational escape
room include attendance, puzzle completion (different puzzles may have different weights), number of
hints requested, position on the leaderboard, and time spent to complete the activity. By taking into
account all of these variables when grading students, teachers can provide them with a grade
proportional to their effort and performance.

+ Evaluation instruments

In order to evaluate the learning effectiveness and student acceptance of an educational escape
room, the platform should allow teachers to create and/or upload, for each escape room, a pre-test
and post-test, and a student survey.

2.2 Distribution to students

The distribution phase encompasses the period from the moment that the teacher has finished
creating the educational escape room profile in the platform until the day that the activity takes place.
During this phase, students must sign up in order to participate in the escape room.

+ Integration into a VLE

The preferable way of allowing students to join an educational escape room is to integrate the activity
into the VLE they use for accessing the other activities and materials of the course. This way, students
are capable of accessing the educational escape room in the same way they access the other learning
activities in the course. Another alternative that teachers have for distributing an educational escape
room activity is by providing students with a link to it, for instance, through email, messaging systems
or QR codes projected in the classroom.

In order to integrate an educational escape room into a VLE, it would be convenient to use some
content integration e-Learning standard such as SCORM [28], xAPI [29] or LTI [30]. This way,
students’ data (e.g. progress and grade) could be automatically reported to the VLE, and the platform
would be able to access students’ information provided by the VLE. Taking into account that major
content integration e-Learning standards have been developed to facilitate the integration of web
resources into VLEs, it becomes clear that a platform for managing educational escape rooms should
be web-based.

Besides allowing students to access an educational escape room, it is also necessary to provide them
with the initial instructions the teacher elaborated for the activity. These instructions can be easily
provided through a VLE as an additional resource, through the educational escape room management
platform prior to the activity, or in other ways such as by email or printed.

+ Student reqgistration

Students need to sign up for an educational escape room in advance in order to participate in it.
Depending on how the activity has been integrated into the VLE, students could need to log in or
register on the platform before signing up for the escape room. In this regard, it would be very useful if,
instead of having to create an account from scratch, students could use their institutional credentials to
access the escape room management platform. The platform could also allow teachers to sign all the
students of a course up for an educational escape room in bulk by providing a list with all the students’
identifiers.

+ Shift Selection

When students access the profile of an educational escape room in the platform, they should be
presented with an interface to select the shift they prefer from the shifts that the teacher has previously
set up.

+ Team formation

The platform should allow students to join an existing team or create their own team for their peers to
join later. The platform should also allow students to sign up for an educational escape room without a
team and automatically form teams for these students afterwards. It would also be useful to enable
teachers to create the teams instead of students.
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2.3 Execution

The execution phase of an educational escape room encompasses all the actions that take place the
day of the activity from the moment in which students start to when they finish.

+ Roll call

The day of the activity teachers should be able to use the platform to take student attendance so as to
keep control of who participates in the escape room. This requirement is of special interest if
attendance to the escape room is mandatory or if it has an impact on students’ grades.

+ Team interface

Students should be able to access the aforementioned team interface through the platform during the
conduction of an educational escape room. This interface should enable students to view the current
progress of their teams, check the countdown, obtain and/or request hints, introduce puzzle solutions
(if necessary), view additional multimedia assets provided by the teachers, and interact with the
platform in any other way needed to allow students complete the escape room.

+ Classroom interface

While an educational escape room is running, the platform should allow teachers to project the
classroom interface previously described. Thereby, different elements could be shown to all students
participating in an educational escape room, including videos, messages, the countdown, and
gamification elements (described in the next section).

+ Gamification elements

It is common in educational competitive activities to use gamification elements such as leaderboards
and badges. A leaderboard showing the names and current progress (and/or points) of the teams
helps trigger competition among students and contributes to the feeling of tension that the escape
room aims to create. Badges can be used to reward teams, for instance, when they are the first ones
or the fastest ones in solving a certain puzzle, or if they are the team that needed fewer hints to
complete the escape room. Teachers should be able to display all the gamification elements that they
have included in the escape room on the classroom interface if they want to show them to all the
participants, or on the team interface, if they are only meant for a specific team.

+ Event execution

The platform should be able to automatically trigger all the events configured by the teachers in the
profile of the educational escape room previously created in the platform. These events include video
and audio playing, message viewing, background music playing, and delivery of scheduled hints. An
event could update the team interface, the classroom interface or both of them. Additionally, the
platform should provide a way for teachers to officially start the educational escape room,
commencing the countdown and giving students access for the first time to the team interface.

+ Hint delivery

The platform should guarantee that, during an educational escape room, hints can be delivered to
students according to the hint approach specified by the teacher in the profile of the escape room
created in the platform. If the hint approach allows students to request hints, they should be able to do
that from the team interface. In this case, if multiple puzzles are available for students to attempt at a
certain stage of an educational escape room (i.e. if at a certain time there are several unlocked
puzzles that have been not completed yet), students should be able to choose through the team
interface for which one of them they would like to request the hint. If automatic hints are provided, they
should become available at the team interface for students to consume and review. The team
interface could also show additional information to students (which will depend on the hint approach
used in the educational escape room) including, for example, the hint cards available and consumed
(if any), the total number of hints requested, the number of quizzes attempted, etc. If a hint approach
requires hints to be provided proactively under certain circumstances, the platform must be able to
automatically detect such circumstances. For instance, if a hint should be automatically delivered to a
team that is behind, the platform needs to monitor team progress and be able to decide, based on that
progress, when a team is lagging or has been left behind.
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+ Progress monitoring

Automatically monitoring students’ progress is crucial for teachers to know what is going on during an
educational escape room and for its subsequent assessment. Besides, since delivering hints
automatically requires the platform to know which puzzles have been solved by each team, this
requirement should also be met in order to allow such delivery. Moreover, student progress monitoring
is also necessary for deciding when some events should be triggered (e.g. when a free hint should be
given to a lagging team) as well as for some gamification elements.

In an educational escape room, the progress of the students depends mainly on the puzzles that have
been solved by their corresponding teams. Each of the puzzles can contribute to the total progress
measure of the educational escape room with a different weight. There are two main ways in which
the platform can become aware of the puzzles that each team has successfully completed: (1) through
the requests sent from the team interface, and (2) through the requests sent to a puzzle checker API.
On the one hand, when students introduce the correct solution to a puzzle through the team interface
and check that solution, this information is automatically recorded by the platform. On the other hand,
if a puzzle of an educational escape room relies on a software application, this application can
automatically send a remote request to the platform when the puzzle has been completed. For this to
be possible, the platform needs to expose an API that allows applications to report that a certain
puzzle has been completed by a certain team. It should be pointed out that, in order to use this API,
applications need to be able to identify the team that is using them. A possible approach to deal with
this issue would be to specify in advance the team identifiers through environment variables in the
devices that students will use during the activity.

+ Real-time analytics

Real-time analytics can be very helpful for teachers to have a view of what is going on during gamified
educational activities, in order to be able to react to given situations, as pointed out by [31]. In an
educational escape room, providing these analytics to teachers in an effective way (e.g. through
dashboards), they will be able to make decisions such as offering a free hint to all the teams or only to
lagging teams, or to extend the time initially scheduled for the activity. It would also be useful for the
platform to proactively suggest interventions to teachers based on real-time analytics and students’
information. In order to generate real-time analytics, beyond students’ progress data, the platform
should record additional data such as the time each team spent on each puzzle and the number of
hints requested and/or provided to each team.

+ Gathering learning effectiveness data

One of the biggest questions regarding educational escape rooms is whether they actually help
students improve their current skills and knowledge of the course materials. In order to help answer
this question, the platform should be able to require students to complete a pre-test (right before the
activity) and a post-test (right after the activity) so teachers can later analyse if there has been a
learning impact. If completing the pre-test is mandatory, the platform should not allow students to
move forward within the escape room if they have not completed it.

2.4 Evaluation
The evaluation phase of the escape room is the last phase and takes place once the activity has
finished.

+ Survey

Student opinion assessment can be easily done by conducting a survey asking for students’ thoughts
on the key aspects of the escape room. The platform should be able to present a survey to students
once they finish the activity.

+ Learning analytics

A lot of useful information can be extracted from students’ interaction data after an educational escape
room is finished. For instance, teachers can find out at which puzzles students get stuck more often,
so they can dedicate more time in class to review the concepts covered in those puzzles. The platform
should present all the information gathered at run-time in a way that is easy to understand for teachers
(e.g. by using dashboards) so they are capable of analysing the results after the activity and act upon
them. Moreover, teachers should be able to download this information as spreadsheet files.
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+ Grading

The platform should allow teachers to calculate students’ grades based on the grading scheme set up
beforehand. If an educational escape room has been integrated into a VLE using an e-Learning
content integration standard that allows to report grades, students’ grades could be reported
automatically. Otherwise, if grades are not reported automatically, the platform should allow teachers
to export the grades to a format compliant with the course VLE. Easy grade transferring from gaming
software to VLEs has been a key aspect of prior research in facilitating the integration of games in the
classroom [32], [33]. Another interesting feature that the platform could have if automatic grade
reporting is not supported is the possibility to preview and recalculate grades, allowing teachers to
tweak the weights assigned to the different variables that make up the final grade if necessary.

3 CONCLUSIONS

This work identifies and analyses for the first time the requirements that a platform for managing
educational escape rooms should meet in order to allow teachers to cover all the aspects of managing
activities of this kind. The requirements identified were divided into four groups, each of them related
to one of the phases involved in the management of an educational escape room through the platform:
creation of a profile for the educational escape room including all the necessary information,
distribution to students, execution of the activity, and evaluation. Taking into account that managing
educational escape rooms is a complex and laborious task for teachers that could be eased by using
appropriate tools, and that no previous studies have reported on the use, development or design of
any tool for managing educational escape rooms, this paper makes an important contribution by
identifying and analysing a set of requirements that could be used in the future for the development of
an effective platform for managing educational escape rooms. This platform would help to overcome
one of the main barriers hampering the use and adoption of educational escape rooms.

Based on the requirements identified in this work, we plan to develop a web platform to help teachers
manage educational escape rooms. The platform developed will be evaluated through its use in
educational escape rooms conducted in higher education settings both by students and teachers.
Taking a leap forward, it would be extremely useful to develop tools to provide assistance to teachers,
not only when managing educational escape rooms but also at the time of designing and building
them. In this regard, an interesting future work would be to develop resources and tools to ease the
building of both physical and digital escape room puzzles. If the digital puzzles created through these
tools use the puzzle checker API proposed in this work, it would be possible to automatically track
students’ progress.
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