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1 INTRODUCTION

The 3D2ACT project aims to contribute towards the upgrade of VET provision and to strengthen
the profiles of VET trainers and VET students regarding the use of 3D technologies and Social
Entrepreneurship (SE).

The Roadmap to set up a social enterprise has both VET teachers and students as target groups
and was developed in activity 103-A2. This Roadmap consists of 10 steps that guide the path to
social entrepreneurship and provides the basics of social entrepreneurship in 3 main aspects:
why, how and next. These are the 10 steps/chapters of this Roadmap:

. Choose a social issue

. Research your issue

. Get a global viewpoint

. Grasp legal structures

. Establish a solid social business plan
. Investigate funding options

. Seek ongoing support from a mentor
. Hire the right people

. Build a company culture

10. Reach out globally

O 00 N O Ul WN -

Based on this 10-step Roadmap (Guidebook) for setting up a social enterprise, an Android mobile
application was developed as a non-formal tool to help students learn the material using a quiz.

Game-Based Learning (GBL) can be an effective learning tool for attracting the students’ atten-
tion and for illustrating complex processes (like the 10-step Roadmap) in a more visual and “fun”
way (gamification). A mobile application is more engaging, can be available from anywhere at
any time (before, during, or after school), and has the potential for a more personalized approach
and self-regulated learning.

The Augmented Reality (AR) learning game aims to support Vocational Education and Training
(VET) teachers in reaching our educational objectives i.e. the acquisition of Social Entrepreneurial
skills and setting up a social enterprise. The mobile app should be used alongside the Social En-
trepreneurship Educational Pack. The AR game was defined as a multiple-choice quiz, accompa-
nied by a gameboard, which includes images and QR codes that are used as answers to some of
the quiz questions.



https://3d2act.eu/io3/
https://3d2act.eu/io3/
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2 THE AR GAME

2.1 What is an Augmented Reality (AR) Mobile App Game

An Augmented Reality (AR) environment includes both real-world and virtual reality elements.
AR takes reality as its starting point. This reality is augmented with virtual elements such as 3D
animations, video, images, sound etc.

The virtual elements are presented within the frame of reality: although the reality is changed, it
remains the point of reference. The augmentation does not change its essence; it just adds one
or more virtual layers.

An essential feature of an Augmented Reality (AR) game is interactivity. Fantasy (context
presented in an imaginary setting), curiosity (desire to know or learn), and challenge (demanding
or stimulating situations) are the most important components of every game.

There are different types of AR applications (e.g. full-body or hand tracking solutions, apps that
focus on GPS data, or Gyroscope-based apps etc.) but marker-based apps are probably the most
popular. There can be various types of markers — from simple geometric figures (which are,
usually, enclosed into QR-codes) to complex ones (e.g. digital perception of physical objects like
human faces).

QR (Quick Response) codes are two-dimensional bar codes that allow its content to be decoded
at high speed. These markers function in the same way as a “get”-command functions in code:
they trigger an event to happen. The most commonly applied purpose of AR is to provide
information. The content is invoked by a marker.

2.2 How the 3D2ACT AR Learning Game Works

The AR game was defined as a multiple-choice quiz, accompanied by a gameboard, which can be
found here.

STEP 1: The gameboard must be printed e.g. on an A4 or A3 piece of paper (or otherwise available
for the duration of the game). It includes images and QR codes that are used as answers and hints
to some of the quiz questions. The gameboard looks like this:


http://3d2act.eu/wp-content/uploads/2023/03/3D2ACT-AR-Game-Board.pdf
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STEP 2: Download and install the AR mobile application from the Google Play store:
https://play.google.com/store/apps/details?id=co.d2act.quizgame

The application is also available from the project website (https://3d2act.eu) and the project e-

learning platform (https://3d2act.iit.demokritos.gr).

GETIT ON
¥ Google Play

After the application installation, an icon will appear within your existing mobile application list.

STEP 3: Start the app. You do not need to create a profile within the app or provide any personal
information.


https://play.google.com/store/apps/details?id=co.d2act.quizgame
https://3d2act.eu/
https://3d2act.iit.demokritos.gr/
https://play.google.com/store/apps/details?id=co.d2act.quizgame

I APY M A

KPATIKON Co-funded by the

>
3 D 2 ’/ CT Fﬁ? Erasmus+ Programme  [EES

of the European Unicn

2.3 AR Game Source Code

The AR game source is available as open-source software, under a Creative Commons License
(CCBYNC 4.0), through the following GitHub site:
https://github.com/dkoukoul/QuizGame 3D2ACT/

2.4 Playing the Game

To test your knowledge of social entrepreneurship, answer the questions on the quiz.

After you have read the information related to each section (corresponding to the 10-step
roadmap), it is time to evaluate your knowledge. The questions serve as learning scenarios and
are in a multiple-choice format.

Players can improve their skills as the game progresses and feedback is provided in case of a
wrong answer.

In the end, the app will display your total score.
How scoring works (scoring metrics):

2 points for a correct answer after the first attempt, 1 point for a correct answer after the second
attempt, and 0 points otherwise. The maximum score is 60 (for a total of 30 questions, divided
into 10 sections).

Please keep in mind that the order of questions (per section) is randomized every time the game
is (re)started.

The Android app has multilingual interfaces and supports the following five (5) languages:
English, Greek, Italian, Spanish and Dutch. Depending on the phone’s default language, the app
will automatically use the appropriate translations (English is used for other non-supported
languages).

After each answer, the application stores its current state. In case the application is terminated,
either by the user or by the operating system, when the app is restarted, at a later time, users
have the option to start from the beginning of the quiz or resume the unfinished quiz from the
exact question where they had left it.


https://creativecommons.org/licenses/by-nc/4.0/
https://github.com/dkoukoul/QuizGame_3D2ACT/
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2.4.1 Different types of answers

The augmented reality element types that we use for providing answers are mostly marker-

based. There are 4 different ways to answer a question (5 in total including screen touching):
e QR (Quick Response) codes embedded on the printed gameboard (scanned using the
camera)
e Colour recognition (using the camera)
e Shaking the phone (physical movement)
e Speech-to-text answering (using the phone mic) with the option of text editing by hand
after the spoken answer is given

2.4.2 Overview of the App User Interface

=1100:43

3D2&CT

3D2&CT

1. CHOOSE A SOCIAL ISSUE

Digitalization and industry 4.0 are
perhaps the most important drivers WHY?
behind the profound transformation of 5
the labour market, the way people work
and the new digital skills required to
meet the needs of the digitalized market.
VET is valued for fostering job-specific

In order to have a clear vision and a specific
mission for a social enterprise, the very first step
is to define the social problem, which exists. From

and transversal skills, facilitating then on, you could see how your social enterprise
the transition into employment and could contribute to solving that social problem.
maintaining and updating the skills of the What is the social need exactly and which is the
workforce according to sectoral, regional specific target group(s)? Is it a big problem or a
and local needs. small one but still worthwhile solving? What is the
The 3D2ACT project supports VET cause of the problem being there? What are your
trainers and educators in an attempt thoughts on how to contribute to the solution of
to s1reng_1|'!e_n their proﬁle_s with that specific problem?

the acquisition of new skills, the

development of targeted material, the -~

collection of tools and resources, while -

at the same time creating opportunities Eg

for linking VET schools with the

labour market building on synergies ‘ '

and partnerships with established LS J

organizations using industry 4.0 and

automation or 3D printing. HOW?

The aim of this app is to promote

key competencies targeted on Before answering most of the questions above,
entrepreneurial skills, but with a social first of all, time needs to be dedicated to finding
impact as they are responding to social what you are passionate about as a social issue to
challenges/needs and have a benefit solve. But how to do that? If you have no clue, but
for the community, the environment, you do know that you would like to use 3D printing
or culture. Having an entrepreneurial techniques, then start with checking what social/

mindset is a great advantage in
today’s job market since it is what
makes ideas come true and become
areality. Creativity is the engine of NEXT
entrepreneurship.

Co-funded by the
Erasmus+ Programme
of the European Union

environmental values are the closest to your heart.

Do you have THE social business idea that
involves 3D printing techniques to enhance the
solution? Great job! Now you can “test” your idea
by discussing it with preferably people from your

Théx projec hes buan funded vith e supbft o the target group(s). Check with them what they think
rasmus+ Programme of the European Union. This . : +
communication reflects the views only of the authors, about it and ask for feedback in order to improve
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the infarmation contained therein. Project Number:
2020-1-EL01-KA202-078957
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Choose an answer by clicking on
it! In case it is wrong, a shorter

0 revision of info regarding the
question will be provided and a
second chance to click.

George has just bought a 3D
printer and seriously considers
starting a social enterprise, the
main product/service of which
should be developed by a 3D
printer. What should his first
step be?

a) Checking online for inspiration

b) Asking everybody he knows for ideas

c¢) Asking himself what social/
environmental values are the closest to
his heart
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Good try. You have a second

chance.

TRY AGAIN
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Choose an answer by clicking on

it! In case it is wrong, a shorter
revision of info regarding the

question will be provided and a
second chance to click.

George has just bought a 3D
printer and seriously considers
starting a social enterprise, the
main product/service of which
should be developed by a 3D
printer. What should his first
step be?

The first step before setting
up an enterprise in general,

is to think about what you are
passionate for, and of course
what social/environmental values

match your beliefs, ideas and
emotions.

a) Checking online for inspiration

b) Asking everybody he knows for ideas

c) Asking himself what social/
environmental values are the closest to
his heart

Answers shown in green

Second chance to answer correctly.

User gives a wrong answer

A help text is provided below the
question (yellow frame with the
guestion mark).
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Example question using a shaking type of answer. All answers are initially disabled (grey colour).
Each time you shake the device one answer becomes enabled and you can click on it. By shaking
the device again, the next answer becomes enabled (green colour).

©®46% ®@100:16 vodafone GR || 7, ©®46% @11 00:16

Choose an answer by shaking Choose an answer by shaking
the device! Once for a, twice for the device! Once for a, twice for
b and thrice for c. The chosen b and thrice for c. The chosen
answer will be highlighted in answer will be highlighted in
green. In case it is wrong, a green. In case it is wrong, a
shorter revision of info regarding shorter revision of info regarding
the question will be provided and the question will be provided and
a second chance to shake. a second chance to shake.
What's next for George? What's next for George?
a) Registering in the Chamber of a) Registering in the Chamber of
Commerce Commerce
b) Searching for a 3D printer b) Searching for a 3D printer

¢) Checking his idea with his potential ¢) Checking his idea with his potential
target group target group

All answers initially disabled After shaking the device three times
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Example question using a QR code. After clicking on the QR code scanner button at the bottom,
you can scan the QR code from the gameboard. Once a valid QR code is scanned, it will register

as an answer and the result will be shown.

© 46% @) 00:17

Choose an answer by scanning
a QR code corresponding to an

appropriate image on the game
board. In case it is wrong, a
shorter revision of info regarding

the question will be provided and
a second chance to choose.

What could George do after
that?

a) Search for investors

b) Buy a 3D printer

c) Modify the idea based on the feedback
from the target group

10
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Example question using a colour recognition answer. The button at the bottom will start the
phone’s camera. The expected selected colour for each answer is the background colour behind
the text of each answer (Red, Green or Blue). You can take a photo of a colour, which will be
analysed and the main colour extracted will be registered as an answer. If the scanned colour is
not acceptable (i.e. is outside the acceptable ranges of Red, Green or Blue, the user will be asked

to try again).

©46% @) 00:22

Choose an answer by scanning
a red surface from around to
choose a, a green to choose b, or

a blue to choose c. In case it is
wrong, a shorter revision of info
regarding the question will be

provided and a second chance to
scan.

George has decided to make

a business plan for his 3D
printing start up. Now that he
knows the vision, what does he
need to consider?

a) What does he need to do to make the
vision possible?

b) Whether this vision will appeal to his
customers?

c) How to formulate his vision into a

slogan?

11
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Example question using a speech recognition. The user clicks on the microphone button and then
can start reading one of the possible answers. When the device stops detecting speech, it will
prompt the user with the text that was automatically recognized. The user has the option of
making manual corrections by editing the text before submitting it as an answer. The submitted
answer is not case-sensitive and any punctuation marks are ignored.

©46% @ 00:19

Choose answer by reading it!
Textual verification with edit
functionality will be used to

verify the recording. In case it is
wrong, a shorter revision of info
regarding the question will be

provided and a second chance to
read.

George wants to get a global
viewpoint on his social
enterprise based on 3D printing.
He starts with the Positioning Did we understand you
Statement of his business. correctly?

What important question should

he ask himself? Otherwise correct and submit your

answer.

why is my social business better
a) Why is my social business better than than the other relevant ones

the other relevant ones?

CANCEL SUBMIT

b) What precisely am | going to offer?

c) What is the social aspect in my social
business?

Y
9o o

12
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When a user has completed the Quiz, the final screen with their total score appears. The
maximum score is 60 points.

Congratulations
for finishing the game

3D2%CT

You achieved a score of
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