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1. General introduction

EDUbox is a learning experience that combines storytelling, pedagogy, and technology. In every EDUbox we
integrate interaction to stimulate learning-by-doing. During the last 5 years we have already developed several
digital tools & apps. In this project it is our ambition to make some of these digital tools re-usable. These tools
are also part of the EDUbox DIY toolkit.

To easily allow the consortium partners and newly attracted partners to create their own EDUboxes, a DIY
toolkit will be developed. The DIY toolkit will consist of all templates, software packages and manuals needed
to easily allow others to kickstart the creation of their own EDUbox.

In this deliverable we will only focus on the digital tools and how we will make them re-usable.
During the project we foresee the following activities:
Activity 1: developing a structure and common software architecture for the EDUbox DIY toolkit.

Activity 2: Next, the plan is to package and open source all software components of the EDUbox. Those
software packages will be published on an appropriate open-source software distribution platform.

In this deliverable we thus focus on activity 1 where we give an overview of the common software architecture
for the different digital tools. This will serve as the basis for the development of the tools and the back end.

First, we list all the tools we want to work on. We give a short description of the purpose of the tools.

Next, we provide more information about the common technical architecture. We highlight the commonalities
in the setup.

In the following chapter, we go more in depth into the different tools and give information about the setup,
game-flow, data-model, and the content management architecture.

Lastly, we explain how we want to distribute the code packages to other organisations.



2. Short description EDUbox tools

a. Co-op game

The co-op game has its origin in and educational context where collaborative problem solving (CPS)
is researched and analysed. In this game, these CPS principles are applied and gamified. The
creators can create different thematical contexts (eg a spacecraft going to Mars) where the players
need to co-operate and colaborate to accomplish missions on their way to the end goal. This end
goal is quantified by introducing a resource that needs to be managed and kept as high as possible
(eg oxygen in the spacecraft).

b. Puzzle game

In the puzzle game the user is given 2 areas in front of him, in the first and largest area there are
several cards arranged in a grid. In the second area there are no items in the initial phase, but by
playing the game, the user will unlock items here. The progression of the tool consists of clicking on
2 or more items that are related to each other. When the user has indicated items that are a match,
these tickets will disappear from the first area and a ticket will appear in the second area. After this
the game can be continued. By clicking on the item in the second area, users can learn more about
the match they have found. The game is done when all items from the first area disappear and all
items in the second area are visible.

c. Lecture-app

The Lecture game has a similar technical architecture as the co-op game. There is one central screen
(eg a PC) and multiple players who log in with their smartphone. The idea is that a theme is given, and
players take turns in talking and listening to each other in order to comprehend the given message.

d. Interactive video

The interactive video contains a layer that looks at the time code of a video, when the video reaches
a predetermined time code, a screen will be displayed in front of the video where the user will see
one or more buttons. Clicking on these buttons will give the video a new start time. This allows you to
guide the user through a story or let the user create their own story.

e. Picturelt

Picture it allows users (students) to give input by means of one or more photos. To each
photo, they can add some textual context. The input per group comes together on a virtual
photo board that the teacher can present. The overview of photos can then initiate class
conversation, and be explored further by using filters (e.q. filter by color, sociodemographic

).



3. Overview technical architecture

Like shown in the diagram there will be one content management system (Strapi) which contains
content for all tools and will have the possibility to create new content. This CMS needs a database
and a file storage service connected during setup-phase. The Co-op game and Lecture game will
share a frontend (built in Gatsby) and will each communicate with a dedicated game engine in a
shared backend (built in Nodejs), which will get the content of that specific game in the CMS. The
three other tools (Puzzle game, Interactive video, and Picture it) will each have a separate frontend,
which will get the content directly from Strapi. Those frontends contain all functionality of that tool
so do not require a backend.

For any of the tools, existing content can be managed, and new content can be created via the Strapi
CMS. For example, a new ‘co-op game’ named ‘Road to Jupiter’ can be created in the web client of
Strapi by a content creator. Every piece of content can be added by clicking, typing, saving, .. in the
web interface, there is no need for a developer to do anything. This new content will then
automatically be available to the fronted by adding the correct parameter to the url, for this example
it could be:

http://www.url-of-the-organization.com/edumake/co-op-gamerid=road-to-jupiter. We call this the
“publishing” process.
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4. Specific technical architecture per tool

a. Co-op game

1. Hardware setup

1host screen
= laptop, pc, ..
= eg “the spacecraft”

4 individual screens
= smartphone, (tablet)
= the crew members
= eqg “pilot, engineer, scientist, coordinator”

All screens communicate via websockets with the backend. Updates are sent and received across all
screens in real time, so all devices go through the different game phases simultaneously. The
backend is built in Nodejs and guides all communications of a certain group to a game room in the
game engine. The game engine controls all game mechanics and communicates with a game state
per group (which is a state machine), more on this in the next paragraph.



2. Game flow

The game flow can be described by looking at four types of game state, of which the current status
is controlled by the game engine. Each client device (the host and the guest screens) simultaneously
go through these different phases in the game.

There is a global progress, which begins in a login phase where alle clients enter the game and are
grouped in a game room, to keep the progress isolated for this specific group. When everyone is
logged in, the game enters an intro phase where the game is explained by cycling through different
informational slides. After this, the global rounds phase begins, which consists of one or more
rounds, this number is freely chosen by the content creators, while using the CMS. When all rounds
are completed, there is an outro phase which shows the team results and makes a conclusion on the
team efforts.

Each round also has different phases. We start with an intro phase where there can be a thematical
introduction, a quest that is explained, a mission that is given, .. After this, the turns can begin.
Typically, each player has a turn in a round (each player in consecutive order), but there can also be
group turns, where all players, answer symultaneously (in concurrence). When the turn phase is
completed, there is redistribute phase, where all players can redistribute the resource that they have
left after the turns. The idea is that will trigger a tactical discussion in the team. Finally, there is an
outro phase where a themetically conclusion can be made.

In a consecutive turn, one player has the lead, and after reading the intro phase, receives the
gquestion and the different answer options. When selecting an option, there is a preview on all
screens of the impact on the resources that this option has. The lead player can close the option and
return to the question phase if he wants or confirm the option and initiate the next turn for the next
player.

Ina , again after a short ,thereis a displayed on all player screens.
When all players answered, the turn state will transition to a state, which finalizes the turn.
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3. Game state diagram

Above diagram of the game flow is, in essence, a simplified version of the more detailed game state
‘state diagram’, which also contains decision making and a definition of which actions lead to which
state transitions and by whom they are triggered.

pink (in frames) = backend state

purple (on arrows) = host action (on websocket)
blue (on arrows) = guest action (on websocket)
grey = game state / game engine methods
green (on arrows) = game state conditions
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4. Content management: strapi

Once setup is completed, our CMS (Strapi) is a user-friendly web-app, where authorized users can
create, publish and edit content

The main content types are:

e (Games

e Rounds

e Turns (old name = cards)
e Roles

Each content type has

e Alist overview
o Adetail peritem

n Content a Gz
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Adjustable:

o Alltitles, text, images, .. that are visible in the co-op game.

e theme: general game props,
e turns: questions, options, impact, hints

e rounds: how many, which turns, intro, outro

e roles: how many, names, avatars, color..

Not adjustable:

e Mechanics from flow chart

Hitteschild

De ingenieur merkt een beschadiging aan het
hitteschild op. Dit zorgt ervoor dat het schip

snel opwarmt

Wat beslis je als team te doen?

Coobrdinator zet airco aan >

De Ingenieur repareert het schild >

Werk verdelen v

Het team bespreekt hoe ze dit probleem
2ullen aanpakken. De ingenieur zal de
reparatie van het schild op zich nemen
Voorlopig zet de codrdinator de airco op en
verdeeld de taken van de ingenieur over de

Bevestig keuze (]
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5. Content types and data architecture.

In strapi, the main building blocks that are used while creating content are named “content types”.
By using these content types in a structured way, we can create the data architecture as displayed
below.

Co-op Game game_login
game_title Co-op Game host_title Player Login
game_id co-op-game host_description One by one, scan the QR code with your mobile phone.
host_next_button Continue
ame_login : game_login
E E SR host_background_image :image
BRI QBRSNS guest_wait_message Please wait until the game starts
rounds :round[]
game_outro : game_outro
game_intro
guest_players  :role[)
host_intro_slides : content_type_1[]

host_player: :role

game_resource : game resource host_next_slide_button Next

host_start_game_button  Start game
game_defaults : game defaults host_skip_intro_button Skip intro
game_colors game_colors host_background_image :image

'
round_redistribute : round_redistribute guest_welcome_message Welcome!

other_button_labels?

game_outro

host_outro_slides : content_type_1[]
host_next_slide_button Next
host_end_game_button  Play again
host_results_button Download results

host_background_image :image

guest_outro_message Congratulations!
game_resource content_type_1 game_colors
name energy title Title host_background
unit .
% description Description host_text_primary
min
max 0 media :image, video host_text_accent
ey host_button_background
my_resource_label My energy
content_type 2
game_defaults title Title guest_background
scription Descript st_text_primar
guest_read_along  Please read on the main screen descriptio e Buesttext primary
- uest_text_accent
guest_default_question_image :image g R
host_default_background_image :image




round _redistribute

host_title
host_description

host_reset_button
host_confirm_button

guest_button_title
guest_button_expl,

Redistribute your energy

Priis e "+ bution on your persceal screen Lo gve 10% of your energy to th rocket sach trme.
Priss s *+ Eution on the dashboard below e selected taarm mamber o grve 10% o the rocket 1o
that parson sach time.

Reset redistribution

Confirm and continue

Give energy to your team

Uit this button, yor grse 10% of anergy 1o the rodo. From thars, yeu can shvirksute i 10 your

man screen.

Co-op Turn
turn_title
turn_type
turn_role_if_normal
turn_question
turn_options

turn_hints

turn_host_screen

turn_show_impact_preview : boolean

turn_sequence :number ?

:normal | concurrent
:role

: turn_question
: turn_option []
cturn_hint []

: turn_host_screen

turn_question

guest_question *

guest_question_image

turn_impact

role * :role

impact* :number

turn_host_screen
host_background_image
host_question_image
host_title } -
host_description

turn_option

guest_title *
guest_description
impact : impact [ ]

turn_hint

role* :role
guest_description *

Co-op Role

title *
description

avatar :image

color
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b. Puzzle game

1. Hardware setup

1 host screen
= laptop, pc, ..

All game content is loaded upon opening the page. no additional communication is required.
2. Game flow

When the game page loads, the first thing that the user sees is a little description, what they will be
expected to have to do. To start the next phase with the game, they can click on the button called
“start now”.

Trucje: Systeem overladen

Trucje:
Vriendschapsfraude

ERROR 529
D20 wobiy

Trucje: Scripts met grote

Trucje: Metadata zoeken
rekenkracht

Trucje: Phishing Trucje: Spoofing

The game phase contains a grid of cards that a user can click on. To accomplish the game a user
needs to find the cards that are related to each other. When they do, they will disappear from the
grid. And a groups card that represent the cards will appear in the groups area on the screen.

The card combinations can require 2 or more cards but will be always the same number of cards for
every card group in a game.

When there are no cards left to click on, the game is completed, and the game goes to the third and
last phase. Here will be a message displayed, with a call-to-action, to continue to the EDUbox.
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3. Game state diagram

pink (in frames) = backend state

blue (on arrows) = guest action

grey = game state / game engine methods
green (on arrows) = game state conditions
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4. Content management : strapi

Once setup is completed, our CMS (Strapi) is a user-friendly web-app, where authorized users can
create, publish and edit content

The main content types are:
e Puzzlegame
Each content type has

e Puzzle_card_result
e Puzzle_card_game



5. Content types and data architecture

Puzzle game

puzzlegame

puzzlegame_id
puzzlegame_name
puzzlegame_instructions
puzzlegame_startbutton
puzzlegame_endscreen
puzzlegame_msg_succes
puzzlegame_msg_error
puzzlegame_theme_color
puzzlegame_text_color
puzzlegame_col_count
puzzlegame_row_count
puzzlegame_result_count
puzzlegame_result_random

puzzlegame_game_random

: string

: text

: text

: text

: text

s text

: colorpicker
: colorpicker
: number

: number

: number

: false

:true

puzzle_card_result
resultcard_id (
puzzlegame_id
resultcard_title : string
resultcard_text : text
resultcard_image :image
resultcard_images_alttext : text
puzzle_card_game
gamecard_id
puzzlegame_id
resultcard_id tid
gamecard_title : string

gamecard_content_type
gamecard_image
gamecard_alttext

gamecard_video
gamecard_audio

:image,video,audio, none
: file
s text
: file
: file
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c. Lecture-app

The Lecture-app has a similar technical implementation as the co-op game.

The hardware-setup is quasi-identical, also here there is 1 host screen (laptop, pc, ..) and 4 individual
screens (smartphone, tablet). All screens communicate via websockets with the backend. Updates
are sent and received across all screens in real time, so all devices go through the different game
phases simultaneously. The backend is built in Nodejs and guides all communications of a certain
group to a game room in the game engine. Even though, much simpler as in the co-op game, the
game engine controls all mechanics and communicates with a game state per group.

There also is a login-phase where groups are created, players can log in and the game can start:

O onderwijsvrtbe & @  wt nupsjonderwis. we https:/fonderwijs. wt https:/fonderwijs.

EDU
BOX
cybersecurity
Talk
() 2] o

Come up with a group name Scan the room code Group members in the room

CREATE AROOM

In the center of the game mechanics, there is a story image on the main screen, a story on one of
the individual screens and call to listen on the other individual screens.
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2021

€ 25 miljoen

Hack in je
persoonlijk leven

Hack in je persoonlijk leven

In 2021 hebben hackers in Belgié 25 miljoen euro
gestolen door mensen op te lichten. Hoe zij dat
doen? Ze gaan op zoek naar persoonlijke gegevens
om jouw accounts of computers te kunnen
overnemen. In ruil voor geld krijg je die terug. Dit
gebeurt ook bij games als Fortnite of platformen als
Roblox.

2021

€ 25 miljoen

ckinje
ersoonlijk leven

Andere hackers proberen je te overtuigen om
inloggegevens te delen, bijvoorbeeld door een link in
een mail of bericht. En als je even niet oplet, breken
ze in op je bankrekening en stelen al jouw geld.

Ook de gepersonaliseerde reclame op sociale media
zijn vaak het gevolg van bestandjes op je apparaat
die je surfgedrag in de gaten houden, cookies
genaamd. Dit is niet illegaal, want je geeft hier

Also like the co-op game, the game-data can be managed, created, edited, published in Strapi. Data

that can be controled includes:

e EDUbox themeid
e Cardimage

o Cardtitle

e Card tekst

n Content Q € Back

Lecture card

-] COLLECTION TYPES 9 2llepiiesiound
+ Cps-1card
- Cps-1game Q = Filters
" + Cps-1role
+ Cps-2 assignment D TmE - LECTURE_GAME IMAGE sTATE
* « Cps-2 game
8 Beelden Cultuur ' Published
- + Cps-2 moderator
© . Lecturecard . .
o 24 Cyberattaques contre notre style de vie Cybersecurity Published
- Lecture game
* User 23 Cyberattaques contre notre style de vie Cybersecurity @ Published
SINGLE TYPES o
22 Cyberguerre internationale Cybersecurity Published
27 Cyberguerre internationale Cybersecurity @ Published
5 Desinformatie Pandemie " Published
6 Erfgoed Cultuur “ Published
3 Globalisatie Pandemie “ Published
16 Guilty pleasure? Identiteit @ Published
15 Hoe omschrijven vrienden jou? Identiteit “’, Published
10 -  Entries per page

4 currently selected

s @
.
/s w
.
/s
s
.
T
.
/s w

12

-

-
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n Content

-

COLLECTION TYPES

+ Cps-1card

Cps-1game

Cps-1role

Cps-2 assignment

Cps-2 game

Cps-2 moderator

+ Lecture card

Lecture game

* User

SINGLE TYPES

€ Back

Beelden

APIID : lecture-card

Title Image (1/1)

Beelden

Html

<p>lemand die beelden maakt, zoals een tekenaar of schilder, is
met cultuur bezig. Want wat die persoon doet, is de wereld op ziin
eigen manier weergeven. En dit geldt eigenlijk voor alle beelden
die we te zien krijgen. <strong>Elk beeld wil ons een verhaal

+(’l

cult_3.png

v Unpublish Save

« Editing published version

INFORMATION
Created

By

Last update

By

RELATION

Lecture_game

Cultuur

# Edit the model
= Configure the view

W Delete this entry

last year

last year

Pieter Van Eynde

Details

X -
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To be complete, we will also add the data architecture of the Lecture game, even though itis very
basic, compared to the other games.

Lecture Game
game_title Lecture game
game_id lecture-game
Lecture card
card_title Card title
card_image :image
card_content : html




d. Interactive video
1. Hardware setup

1 host screen
= laptop, pc, .

All game content is loaded upon opening the page. Video is loaded from Youtube via javascript
2. Game flow

When the game page loads, the first thing that the user sees is a little description, what they will be
expected to have to do. To start the next phase with the game, they can click on the button called
“start now”.

Wat zouden jullie doen?

Jullie krijgen zo meteen EEIGIILTTELY te zien.
Bij iedere stelling krijgen jullie EEYULEILCHEETER] die volgen op de stelling.

en zet op 1 wat jullie zeker wel zouden doen en op 3 wat jullie eerder niet zouden doen.
Dit doen jullie door op de beelden te m

Start de video
(Dit venster zal als een volledig scherm openen.)

The video starts playing and the code on the background will watch the time progress of the video,
that is playing. When the video time is between a predefined start and end time, a function is called
that either pauses the video or puts it in loop between the start and end time that was defined. At the
same time, an instruction screen is displayed, which may contain an explanation and one or more
buttons. By pressing the button, the video gets a new start time, from which the video will continue
to play, and one leaves the instruction screen until the video time is again between a predefined start
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and end time.

SITUATIE I:

IEMAND UIT JE TEAM DIE VERANTWOORDELIJK WAS VOOR DEEL 3 VAN HET GROEPSWERK, HEEFT DEZE
BLANCO GELATEN, MAAR DAAR NIKS OVER GEZEGD. MORGEN MOETEN JULLIE HET GROEPSWERK INDIENEN.

Rangschik de volgende reacties

When the video time is at the end of the video, the latest pancarte is made visible, here will be a
message displayed, with a call-to-action, to continue to the EDUbox.

Fase 1 Fase 2 Fase 3

Video
(play)

Intro

videocard
)

Button
-

navigate to

timestamp

1 Outro

3. Game state diagram

pink (in frames) = backend state
blue (on arrows) = guest action
green (on arrows) = game state conditions
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Initial state

Data is loaded
from strapi

onYouTubelframeAPIReady

Youtube video is loaded

Show intro screen startVideo onPlayerStateChange
seek to 0s

playVideo

controlPlayerState

check every 500 ms
updateTime

check for each card

hide all cards
show correct card
stopVideo

stopVideo

EndOfGame
Stop updateTime

playerGoToTime

SeekToTime

playVideo
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4. Content management : strapi

Once setup is completed, our CMS (Strapi) is a user-friendly web-app, where authorized users can
create, publish and edit content

The main content types are:
e Interactive_video
Each content type has

e Interactive_video_screen

5. Content types and data architecture

Interactive video

interactive_video interactive_video_screen
video_id screen_id
video_url : string video_id
video_instruction_text - text screen_time_start : number
video endscreen text : text Screen_time_end :number
video_startbutton_text  text screen_title : text
video_theme_color : colorpicker screen_discription  text




a. Picturelt

Picture it is a monolithic app built in Ruby on Rails. This app serves all different user types
(the students participating, the teacher, and the admins). The app stores its datain a
postgreSQL database, and the assets (pictures) uploaded in an AWS S3 bucket.

Each setup is a complete standalone application and does not share any data with another
setup.

-

AWS S3
Pi .
Teacher s
app
Postgre
SQL

Student flow

A student can participate by sending in one or multiple pictures that answer to a specific
challenge. This follow has been designed in a mobile-first way, so that students can take a
picture on a device while using the website.

This consists of the following steps:

e Join a group by entering the code (which the teacher has given them outside of the
app)

e Answer some general questions (can be configured by the admins)

e Upload a picture (or select one from a pre-defined library, if enabled) and answer a
question related to that picture

The general questions only need to be answered once if the student wants to upload
multiple pictures.
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While the user is using the app we store an anonymous user id on their device, so that we
can keep track of the answers and the pictures they uploaded.

Teacher flow

A teacher can create one or more groups and show the pictures for a group.

In order to create groups, a teacher needs to create a login with their email and password.

While creating a group, some additional questions can be asked about the group (this is
configurable by the admins).

Once a group is created, a teacher can give the group’s code to their students. The teacher

has a presentation screen to show the pictures that have been submitted. In this screen
they can:

e Filter the pictures
e Mark pictures as rejected if they are not appropriate.
e Compare the pictures of their group to those of other groups.

While this flow works on both mobile and desktop, it is recommended to use a bigger
screen to display the pictures.

Admin backend

The admin has an additional interface where they can manage the projects, settings and
moderate pictures that have been sent in.

Database schema

Note: the below is a simplified version, that gives an overview of the main models and
structure of the application.
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6. Distribution

The created applications will be completely shared with the project partners. This sharing consists of
two phases.

Firstly, the complete source code will be shared, normally through direct access to a Git repository.
This has yet to be approved and setup by the correct internal VRT services. If there should be an
issue with this, the source code files can be shared directly. Upside of the first option is that it is
easier to stay in sync with possible updates but the second option is also viable.

Secondly, in the source code, there will be configuration files for Docker deployment. Every individual
peace of of the application (frontends, backend, cms) will have a docker configuration file and will be
able to function in a docker container. We will then also provide a docker-compose configuration
that allows for building all the different parts and starting up the entire application with one single
command. This configuration should be enough for a technical department to host this application
on any type of server: a local, self-managed server or by using one of the cloud based providers like
AWS, Azure, Google,...
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