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Overview

Rationale.
Augmented Age of Inventions and Discoveries stems from the need to apply innovative,
attractive methodologies in STEAM education, and also in English as Foreign Language in all of
the partner schools. We expect this will lead to better academic performance.

Navigation as a connecting thread.
Calculation of time and distances are keystones in sea navigation, and our modern technologies
are derived from centuries of inventions and discoveries, especially from the Age of Discoveries
(s. XVII). From astrolabes of classical antiquity to the EU Space Agency’s satellite Copernicus,
exchanges of ideas and technology come through collaboration among scientists, travellers and
the use of a lingua franca, Greek or Latin originally, and English today. Sailing has been a
keystone through history to develop long distance mobility, exchanges and human progress.
Inventions and discoveries have shaped Europe in history, and many of them come from the
maritime world, ancestors to most of our current technologies, like mobile telephony and
robotics. No discovery/invention was made in isolation, but was the product of trade and
exchanges of persons at the European level.

Goals.
The goal of this project is to explore the educational possibilities that lie in the use of
applications based on 3D printing, educational robotics and makerspace approaches,
geolocation and augmented reality systems, and also to celebrate our shared European cultural
heritage and common history, focusing on the history of inventions and discoveries.

02

Methodology

We use phenomenon learning methodology as an umbrella strategy to include augmented
reality, 3D printing, robotics and a touch of gamification. CLIL was a background layer because
none of the pupils had native/bilingual English skills.

Phenomenon learning.
Phenomenon-based learning is a learner-centred, multidisciplinary instructional approach that is
based on student inquiry and problem solving. No specific subject is taught, nor is there any
preset learning objective. Instead, learners investigate and solve their own questions by
applying what subjects are relevant to the problem. Phenomenon-based learning presents real
life problems and asks learners to actively discover the knowledge and skills required to solve
them.

●
●

In AAge, the real world issue, the so-called “phenomena” was the production of an
augmented reality game.
Questions and answers from the exhibition in museums were created, applying
different perspectives to study the topic, provided by museums and guides.

Gamification.
Gamification in education refers to the introduction of game design elements and gameful
experiences in the design of learning processes. Adding game elements and mechanics,
creates immersion in a way similar to what happens in games. The goal is to generate levels of
involvement equal to what games can usually produce.

●

A background story and selection of historical discoverers and scientists related to
maritime navigation made by teachers framed the students choices and development
of storytelling, and so game avatars. Whenever possible women were outlined.

●

Sea legends also had its place. Robots were the monsters to be battled at the end of
the project. Unfortunately, the covid-19 pandemic and the several issues related to

organisation and health safety in schools made this last activity not possible because
of its manipulative features.

3D printing.
3D printing bridges the gap between the physical and the digital worlds - find what you need on
the screen, then print it into existence. It helps students conceptualize and visualize their
designs as they develop their work from the development stages of a sketch to the final product.
This creates both excitement and a better understanding of the design process as they gain
hands-on experience it from conception to creation. The individual features are seen more
clearly as the student builds the project layer by layer. Excitement also stems from the ability to
explore details in reality, not just on a screen or in a textbook. 3D printing also brings the world
of theory to the physical world where students can see and touch, opening up new possibilities
for learning and activities.
●

Pupils designed and created one simplified 3D object in every country by using
Sketchup software related to the museum to be visited. This was the object to be
found in every museum.

Augmented Reality.
Augmented Reality technology enables to physically interact with historical or heritage settings
in a non-invasive way, and to prepare the study visits carefully using i.e. Google Earth.
The students collaborated to find the building pieces and code robots, by solving problems,
riddles or questions of a game taking place in maritime museums created with Augmented
Reality (AR) technology. Metaverse platform was the choice because of its low learning curve
and many possibilities.

●

All of the participant's countries have in their history figures of prominence in the field
of exploration or supporting geographical explorations with their inventions, and our
cities are near the sea.

●

Sea legends also take a place in the storytelling, leading to the creation of robots.
They are the inspiration for a storytelling where these persons travel across time and
space to meet each other in their homelands, create artifacts together and find in

maritime museums the hidden pieces to be assembled. This enables them to fight the
monster robots in a last battle.

Robotics.
Robots promote a collaborative, student centered environment that makes very attractive
learning activities. They are good to develop computational thinking, language skills and logic.
Coding learning gets a new dimension by having a physical example of the code students are
writing, they get immediate feedback about the code they are writing: if it works or not.
According to several studies, robotics are really engaging to the physical embodiment of the
robotic kits and the possibility of promoting students’ communication skills. Three dimensional
objects have a bigger impact on memory storage than two dimensional displays.
Educational robotics facilitates the acquisition of skills, and motivation towards STEM learning,
and as a secondary outcome, coding matches very well with English classes.

●

Pupils created custom covers for the robots to be involved in the last battle, and coded
them to enable motion and light.

Digital citizenship.
Digital citizenship refers to the responsible use of technology by anyone who uses computers,
the Internet, and digital devices to engage with society on any level.

●
●
●

CLIL

Pupils chose their favourite videogames and social media. They prepared a
presentation, and discuss with their fellows what are the best ones.
Pupils made a previous consideration about what makes video games so enjoyable
after an analysis of their rules and mechanics.
They worked in different versions in every project meeting, that were put together at
the end of the project.

CLIL means Content and Language Integrated Learning. The benefits of CLIL may be seen in
terms of cultural awareness, internationalisation, language competence, preparation for both
study and working life, and increased motivation.
A CLIL approach is therefore not a language lesson neither is it a subject lesson transmitted in a
foreign language. According to the 4Cs curriculum (Coyle 1999), a successful CLIL lesson
should combine elements of the following:
●
●
●
●

Content - Progression in knowledge, skills and understanding related to specific
elements of a defined curriculum
Communication - Using language to learn whilst learning to use language
Cognition - Developing thinking skills which link concept formation (abstract and
concrete), understanding and language
Culture - Exposure to alternative perspectives and shared understandings, which
deepen awareness of otherness and self.

In a CLIL lesson, all four language skills should be combined. The skills are seen thus:
● Listening is a normal input activity, vital for language learning
● Reading, using meaningful material, is the major source of input
● Speaking focuses on fluency. Accuracy is seen as subordinate
● Writing is a series of lexical activities through which grammar is recycled.
For teachers from an ELT background, CLIL lessons exhibit the following characteristics:
● Integrate language and skills, and receptive and productive skills
● Lessons are often based on reading or listening texts / passages
● The language focus in a lesson does not consider structural grading
● Language is functional and dictated by the context of the subject
● Language is approached lexically rather than grammatically
● Learner styles are taken into account in task types.
●

●
●

LISTENING/SPEAKING. Pupils found out objects in every exhibition related to
everyday applications and wrote sets of questions and answers, with a teacher’s
guidance.
READING. All the visited museums, online or brick-and-mortar, had English
explanations available.
WRITING. Questions and answers were created both in paper sheets and in Google
forms. Spelling was checked, first by peers in the same group, and second by
teachers in charge.
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How to prepare a study
visit in a museum

Preparations.
School groups have a very clear set of requirements and need particular attention, educational
activities that are flexible and interesting.
●
●

●
●

●
●

Activities play a crucial role. Looking and listening is not always enough. Learning by
doing has to be part of it.
To ensure that a museum visit runs smoothly, there are many things to do in advance,
such as complete school paperwork, organise transportation and chaperones, etc. Think
very carefully about how you will move through the museum and what to focus on.
Learning materials must be carefully prepared if the museum is not providing them.
You can plan the visit in advance by using a VR headset and virtual visits.
It was planned to use virtual visits to prepare onsite activities, but not every museum
had quality virtual visits or displays available at that time. Text explanations should be
easily readable, and illustrations of exhibitions in high definition, and clear. For virtual
activities this was a core requirement for a successful activity.
In AAge, learning by doing was the hands-on proposal of creating the questions for the
game.
A way to solve the data connectivity issues was to use traditional means, and get
teachers to insert texts later.

During the field trip.
If your planning is done well, there will be less work and stress on the day of the visit.
●
●

Check carefully that no one is lost!, especially during commutes.
A geolocated app can be useful to track the group.

After the visit.
The visit follow-up is an essential part of any museum visit and should not be neglected, as it is
a key opportunity to turn students’ experiences into longer-term engagement in the classroom.

Part of the follow-up is also an evaluation, from an organisational perspective as well as from a
learning perspective.
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Development of a
gamified learning unit

Find the “Why” to Gamify.
Start by figuring out exactly what your “why” is. A clear understanding of what you want
participants to take away from your learning activity is key. Learning objectives must be very
clear.
Then comes the definition of rules of game and mechanics. You can stick to a safe bet: use as
inspiration popular videogames, and adapt their rules and mechanics to your idea. Get your
students involved, and try to include this planning among the learning activities development,
this will make planning better and more significant.
●

Getting students involved in the definition of game mechanics and storytelling is very
important. Special attention needs to be provided to new participants, and pupils that
were not involved to avoid them to get lost.

Building Choice and Competition.
Choice and competition are valuable elements to gamified learning. Competition can drive
participation: Building out a leader board, hosted online or in a physical location, goes a long
way toward getting the competitive juices flowing among participants.
Organizing participants into teams also can foster communication. Teammates can exchange
ideas and collaborate to solve the game’s challenges.

●

Getting students in international groups makes more friendly rivalry than to get them in
groups of the same nationality.

Add Social Media to the Game

Incorporating social media into the mix of digital and physical game elements is the next level of
engagement, always taking into account the legal age to access them and your pupils’ age
range.

●

Instagram and TikTok are very popular choices. They help group bonding, and to keep
cohesion in between activities and especially while moving online. Also they make
great boards to keep everyone updated.
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Shift into online

Preparations.
●
●
●

●
●
●
●

●

●

●
●

It’s very important to have a clear lesson plan format to follow, and a very structured
planning.
It takes much more time to prepare a lesson online than a face to face one.
A very reliable video platform is mandatory. Once there is a technical failure, it’s
difficult to regain motivation. Zoom is a very good choice, once the privacy issues are
solved. Jitsi is also a good open source alternative.
Zoom fatigue appears around after 40 min. online. It’s a good idea to make screen
breaks.
Very intuitive, easy platforms like Miro or Padlet are good to collaborate online and get
immediate feedback.
A unique space (a landing page) and an infopack avoid pupils checking and finding
emails, links… don’t change links or information once delivered.
There can basically be two types of activities: synchronous and asynchronous.
Synchronous activities are those that happen with all of the students in the class at the
same time. This could be from you, from online resources, from other students, etc. But
the main thing is that all of the students are doing it at the same time. Asynchronous
learning occurs next as students go off on their own (or in small groups) to learn. The
teacher is not directly involved.
For successful asynchronous learning, the student must first understand the concepts
being taught. It is a complete waste of time to have them practice something they do not
understand and may even result in them learning the content the wrong way.
It is also important, especially in remote learning, to provide information on where the
students can go to get additional help.

Instagram and TikTok are very popular choices among teenagers, and it’s also for
educational uses. Facebook is better for teachers, instead.
Social media help group bonding, and to keep cohesion in between activities and
especially while moving online. Also they make great boards to keep everyone
updated.

Development

●

●
●

●
●

The connection piece is the most important for remote learning. It’s how you are
going to help the students (and yourself) continue to bond with each other. Use activities
like ice breakers, getting to know you, or other similar strategies to establish an
emotional bonding.
High quality virtual visits are core: 4K displays, very clear, readable texts, fast transitions
and navigation. If the platform is not good enough, pupils will stop connecting.
Interaction is key for engaging classes. Keep explanations to a minimum, and use
online time to engage with students. Explanations can be provided by videos, immersive
virtual environments, or other digital materials.
The focus activity should take into account a very hands-on, collaborative
approach.
Gamified activities and virtual study visits are very good to engage students and avoid
withdrawals.

Assessment
The final section of the lesson plan is where we see how successful the students have been in
their learning. There is assessment followed by student reflection on their own processes and
results of learning.
● Learning diaries and e-portfolios are pretty good as assessment activities.
● Avoid exam-like activities: it has never been that easy to cheat!
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Managing and
evaluating learning
activities

Assessment procedures.
Initial assessment about student’s language and soft skills is needed on every stage as the
groups are different on each short-term exchange.
Formative assessment was held during development of activities, especially after
implementation of augmented reality digital tools. The game has been designed to provide
real-time feedback to reach goals and scores. If students collaborate on a task and answer a
question correctly, they pass to the next one. Also constant checks on performance are needed
during and after every stage of the project.
Summative assessment is carried out from groups successful in finishing the game, quality of
end products (output) and general performance of workshops. Scores in the augmented reality
game can be evidence of good performance.

07 Lesson plans
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Introduce your school

Subject
Art, CLIL, English

Age

Time 240 minutes
Organisation Large class - No mixed level
Materials Computers, mobiles, Google Suite, virtual drive account.

13-15

Aim
To design a presentation about our school by using English language. The aim is to
present to a foreign audience without previous knowledge of the local educational systems
and situation of the school a resume of the main features of the school in English. This
way they have to analyse and separate the important information from the irrelevant
details.

Description
Students will create a presentation about their school using presentation or video software
and an oral presentation for a foreign audience in English.

Preparation
●

●
●

The teacher may give an introductory lesson about the making of a presentation to
the whole class. Some suggestions about a proper graphic design may be useful
as well.
Teacher must provide information about the school like leaflets, links of the
information available by the internet…
A brief training on theater/acting techniques to foster public presentation skills

Procedure
●
●

The whole class has to decide which are the skills needed to create a presentation
and decide how to split the group into small workgroups.
Students must prepare a brief introduction of the country, the region and a more
complete introduction to the village where the school is placed.

●
●

They have to select the best pictures/video shootings of the school and write its
main features in the presentation.
When the introduction is finished they must plan how to present the assignment in
public: number of rehearsals, speaking skills, dress code… if the school has
available merchandising it can be offered too to the attendance.

No resources?
If Powerpoint software is not available or even computing facilities, we can switch the
Powerpoint presentation into a printed one. The presentation may be completed by
printing leaflets with an extract of the information to be offered to the audience.

Rubric

01

Introduce your school

CATEGORY

4

3

2

1

Organization

The video was
very easy to follow.

The video was
easy to follow.

The video was not
easy to follow.

The video was
difficult to follow due
to disorganization of
the utterances.

Intro, Outro,
and Credits –
Does your video
begin and end with
information to help
focus the viewer’s
attention.

Intro and
outro add to
the high level
attained by
this video.
Credits/citatio
ns are given

The video has
an intro and
an outro. It is
consistent
with the rest
of the video.
Credit/citation

The video has
an intro and an
outro and it is
of moderate
quality.
Credits/citation
s may or may

The video
either has an
intro or and
outro. The
intro/outro is of
low quality.
The video does

to appropriate
sources.

s are given to
appropriate
sources.

not be present.

not use
credits/citations
at all.

Plot Development

Story contains
exposition, rising
action, climax,
falling action,
resolution.
The story is easy
to follow.

Story development
follows story
sequence but
some components
could be better
developed for the
reader to follow.

Story development
needs to be
improved or revised.
There are pieces
missing.

Story development
does not exist and
does not follow
sequence.

Grammar and
Language Usage

Grammar and
usage were correct
and contributed to
clarity, style and
character
development.

Grammar and
usage were
typically correct
and errors did not
detract from the
story.

Grammar and usage
were typically
correct but errors
detracted from the
story.

Repeated errors in
grammar and usage
distracted greatly
from the story.

Originality or
Creativity

Story shows
excellent originality
in composition and
delivery.

Story is mostly
original.

Story shows some
originality.

Story shows little or
no originality in
composition and
delivery.

Elements of
Design

Excellent sense of
design. Effective
camera techniques
used for the video
and pictures.
Video and pictures
are in focus and of
good quality.
Smooth transitions
are appropriate
and aid in delivery
of the presentation.

Good use of
graphics and/or
other design
elements. Some
transitions are
inappropriately
placed. Sound
quality is OK.
Video clips or
pictures are clear
and in focus.
Images or camera
angles change
every 7 seconds or
so.

Minimal use of
design elements.
No transitions.
Sound is lacking or
inappropriate or
scratchy. Some
pictures or video
clips may be out of
focus or “shaky”.
Some screens do
not change
angles/colors/words
very frequently.

Use of elements
detracts from video.
Too many or too
gaudy graphics;
transitions, too many
clips, backgrounds
and/or sounds
detract from content.
Pictures or video
clips may be out of
focus or “shaky”.
One image on
screen for an
elongated period of
time.

Music/Sound
Effects/Voice

Audio/video effects
flow exceeding
well and are of
high quality.

The audio and
video effects are of
acceptable quality.
There are few
distracting aspects
to the audio/video.

The audio and/or
video effects are of
moderate quality.
Some background
noises not related to
the presentation are
heard

The audio or video is
garbled and hard to
decipher. Too much
background
interference and/or
the video is of low
quality.
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Game storytelling

Subject
CLIL, English

Age

Time 240 minutes
Organisation Large class - No mixed level
Materials Paper/computers

13-15

Aim
To create the wrap-up story for the game and the whole project, enhance collaboration
and English skills by using Design Thinking methodology (Empathise, Define, Ideate,
Prototype, and Test)

Description
Students must produce collaboratively a story inspired in sea tales, technology and
geographic discoveries based on project’s context (discoveries and inventions during the
Age of Discoveries)

Preparation
●
●

●

Teachers provide resources for a little research about biographies of local
discoverers and inventors, and also about sea tales and myths to spark creativity
Watching teasers of Pirates of the Caribbean films or reading Robert Louis
Stevenson’s Treasure Island novel should be considered to enrich the experience,
or play video games like Sea of Thieves in multiplayer mode.
Give a scaffolding about effective story tale telling and English language.

Procedure
●
●

Split the classroom in small working groups.
Groups must do a brainstorming writing their ideas in a large mind map detailing
events, places, characteristics... they must include a draft of characters.

●
●

Once finished, they must write in 8-10 sentences the storytelling. Should be short,
as this is a wrapper.
The whole class must choose the best and refine it with everyone’s contribution.

Rubric
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Game storytelling

CATEGORY

4

3

2

1

Story Detail

The story is told
with exactly the
right amount of
detail throughout. It
does not seem too
short nor does it
seem too long.

The story
composition is
typically good,
though it seems to
drag somewhat or
need slightly more
detail in one or two
sections.

The story seems to
need more editing. It
is noticeably too
long or too short in
more than one
section.

The story needs
extensive editing. It
is too long or too
short to be
interesting.

WritingOrganization

Writing has a
beginning,
middle, and
an end.
Writing flows
from one
sentence to
another.

Writing has a
beginning ,
middle, and
end.

Writing has at
least a
beginning,
middle, or end.

Writing does
not have a
beginning,
middle, or end.

Plot Development

Story contains
exposition, rising
action, climax,
falling action,
resolution.
The story is easy
to follow.

Story development
follows story
sequence but
some components
could be better
developed for the
reader to follow.

Story development
needs to be
improved or revised.
There are pieces
missing.

Story development
does not exist and
does not follow
sequence.

Grammar and
Language Usage

Grammar and
usage were correct
and contributed to
clarity, style and
character
development.

Grammar and
usage were
typically correct
and errors did not
detract from the
story.

Grammar and usage
were typically
correct but errors
detracted from the
story.

Repeated errors in
grammar and usage
distracted greatly
from the story.

Originality or
Creativity

Story shows
excellent originality
in composition and
delivery.

Story is mostly
original.

Story shows some
originality.

Story shows little or
no originality in
composition and
delivery.

Lesson plan
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Quizzes and questions

Subject
CLIL, English

Age

Time 60 minutes
Organisation Large class - No mixed level
Materials Paper/computers

13-15

Aim
Combine the four language skills with hands-on activities in museums:
● Listening is a normal input activity, vital for language learning
● Reading, using meaningful material, is the major source of input
● Speaking focuses on fluency. Accuracy is seen as subordinate
● Writing is a series of lexical activities through which grammar is recycled.

Description
Students must produce in teams sets of questions and answers related to objects in the
exhibition in maritime museums that are used in their everyday life.

Preparation
●

●
●

Teachers check the exhibition by using virtual visits to locate their own choice. This
will be the background to guide students in case they cannot find them by
themselves.
Give a scaffolding on English most used terms.
Check for data connection and BYOD.

Procedure
●
●

Split the big group into small working teams. They can use t-shirts or lanyards to
be identified.
Let the group wander and make their choice. Then, ask them to write answers and
questions rotating the student in charge to take notes and/or upload them to the
repository. Teachers must be behind, coaching choices and checking for accuracy.

●
●

Once the sets or questions and answers are finished, a student or a teacher can
transfer them to the Metaverse platform.
If student’s mobile devices enable geolocation, and museums give permission,
coordinates of the choice of objects in the exhibition can be inserted in the
augmented reality platform.

Rubric
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CATEGORY
Content

Question
configuration

Answers &
accuracy

Quizzes and questions
4

3

2

1

Questions
contain relevant
information,
showing good
understanding of
the exhibition
topic.
Critical thinking is
necessary to
answer the
questions.

Questions
contain
information from
the study visit,
but many do not
require more
than surface
knowledge to
answer. The
group evidences
a general
knowledge about
the topic, but
some confusion
exists in the
question.

Questions often
ask questions not
directly related to
the topic of the
exhibition or may
focus on
insignificant
details. The group
does not appear to
know the full
content.

Questions do not
relate to the
exhibition.

Proper grammar
and punctuation
are present. It is
clear to the
reader what the
question is
asking.

Grammar may
not perfect questions may
contain 1 or 2
errors. It is
generally clear
what the
question is
asking. Some
confusion may
exist.

Poor grammar with
3 or more errors.
Question marks
may or may not be
used. It is difficult
to understand what
the question is
asking.

Grammar errors
are numerous.
Question marks are
not used.
Questions are
confusing and may
appear as
statements instead
of questions.

Each question
has 4 thoughtful
answer
possibilities that
are connected to
the content and

Each question
has 4 answer
possibilities that
are generally
connected to the
content.

Questions may be
missing one
answer possibility.
Correct answer is
included, but may
not fit the question

Questions have 3
or fewer answers.
The correct answer
is not included.

promote critical
thinking. (Best
possible incorrect
answers)

perfectly. Answers
seem random.

Collaborative
Effort

The group
recognizes and
uses the special
talents of each
member,
develops ideas
and creates
questions and
answers with
involvement of all
team members.
Tasks done
separately are
brought to the
team for critique
and revision

The group
recognizes and
uses special
talents of some
members,
develops ideas
and creates
questions and
answers with
involvement of
some team
members. -does
some tasks
separately but
puts them
together at the
end.

The group makes
some attempt to
use special talents
from members
-does most tasks
separately but puts
them together at
the end

-The group does
not recognize or
use special talent
of team members
-does project tasks
separately and
does not put them
together
-all individual work

Grammar and
Language Usage

Grammar and
usage were correct
and contributed to
clarity, style and
character
development.

Grammar and
usage were
typically correct
and errors did not
detract from the
story.

Grammar and usage
were typically
correct but errors
detracted from the
story.

Repeated errors in
grammar and usage
distracted greatly
from the story.

Lesson plan

04
Subject
CLIL, Art

Age

Logo design
Time 240 minutes
Organisation Individual work - No mixed level
Materials Computers, art supplies, Google Suite, virtual drive
account.

13-15

Aim
Learn the principles of effective logo design and translate into graphic symbols the
associations that our brains subconsciously make when seeing them, interprete intent and
meaning in work, develop and refine artistic work. Use Design Thinking methodology
(empathize, define, ideate, prototype, and test) in art context to provide multiple solutions
to a same approach

Description
Students must produce collaboratively a story inspired in sea tales, technology and
geographic discoveries based on project’s context (discoveries and inventions during the
Age of Discoveries)

Preparation
●
●
●

Teachers provide information about elements of art and art techniques. They can
be both digital or traditional.
They must provide resources like the story telling of the game to spark inspiration
and creativity.
In case of CLIL Art lesson, teacher must provide language scaffolding about Art
terms

Procedure
●
●

Ask students to prepare at least 5 preliminary drawings, explaining the reason of
their choice of elements and colours.
Pair down these ideas to 2 final sketches. Enable discussion with 2 fellows to
choose the best option.

●
●

In case of CLIL Art lesson, encourage the use of English. Every student can
explain in public their own choices.
The best sketch must be neatly drawn and coloured in a piece of A4 paper using
felt pens. After it must be scanned and computer colour enhanced.

No resources?
If graphic software is not available, a photography of a handmade design can work well
too.

-does most tasks separately but puts them together at the end

Rubric
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CATEGORY

Logo design
4

3

2

1

Logo

This Logo clearly
expresses the
project features
through the use
of symbols and
manipulation of
the letters.

This Logo
adequately
expresses the
project features
through the use
of symbols and
manipulation of
the letters.

This Logo
expresses the
project features
through the use of
symbols and
manipulation of the
letter in a limited
fashion.

This Logo does not
express the project
features through
the use of symbols
and manipulation of
the letters.

Craftsmanship/
Skill

The artwork
shows excellent
craftsmanship,
and attention to
detail.

The artwork
shows average
craftsmanship
and attention to
detail.

The artwork shows
below average
craftsmanship and
little attention to
detail.

The artwork shows
poor craftsmanship
and no attention to
detail.

Creativity/
Originality

The artwork
clearly
demonstrates
personal
expression.
Solution is very
inventive.

The artwork
demonstrates an
average amount
of personal
expression.
Demonstrates
some
inventiveness.

The artwork
demonstrates little
personal
expression and
inventiveness.

The artwork lacks
evidence of
personal
expression and
inventiveness.

Design

The artwork
demonstrates
excellent use of
color. The design
is easy to
understand and
is visually
compelling.

The artwork
demonstrates
good use of
color. The design
is relatively easy
to understand
and is somewhat
visually
compelling.

The artwork
demonstrates poor
choice of color.
The design is
difficult to
understand and is
confusing.

The artwork lacks
thoughtful design.

Use of Time

The student put
forth the effort
required and
used time well.

The student put
forth effort and
used time
adequately.

The student put
forth little effort;
during class time
worked partially on
project.

The student put
forth no effort or
the project was not
completed; class
time was not used
well.

Lesson plan
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Robot building/coding

Subject
Technologies

Age

Time 240 minutes
Organisation Teamwork
Materials Computers, robot components, Arduino coding language

13-15

Aim
This lesson will expand on the introduction to electronics. Topics that will cover safety.
Power, resistance led lights, and basic robots to develop a basic interest in electronics or
robotics by building a simple robot.

Description
Students will be asked to create the robot of their choice and coding it with Arduino to get
some simple remote motion. Teacher will build the basic robot in stages but the final two
addition (in the form of lights or sensors) will be chosen by the class

Preparation
A robot kit will make preparations easier. If not, get the following hardware and software:

● Arduino Uno R3: Microcontroller for this project. Similar to a brain, it does all the
●
●
●
●
●
●
●

processing of information and calculations.
Arduino Sensor Shield: Provides additional ports for sensors. This is similar to a
USB hub (splits an existing port into multiple ports for use by multiple devices).
L298N Motor Driver: Controls the motors of our robot
Base Plate, 4X Wheels, 4X DC Motors: This is our car chassis. Holds all of the
electronics and provides the structure to our robot.
2X Infrared (IR) Sensors
2X Ultrasonic Sensors
Assorted Wires
Battery Pack (6X AA battery holder + 6X AA batteries) or 7.2V Hobby Battery

● On/Off Switch
● DC Socket Plug
● USB A-male to B-male cable
Get the Software Configured
You have two options when it comes to programming. You can program offline in an IDE
(Integrated Development Environment) or you can use the online IDE on the Arduino
website.
1. Download a copy of the Arduino IDE. This is a great option if you’re not always
connected to the internet, or do not want to worry about having internet to work on
your robot.
2. Create an account on arduino.cc for access to the online Arduino IDE. An internet
connection is required for this option.

Procedure
If you’ve chosen to download the software, once it’s finished downloading, follow the
on-screen prompts to complete installation. All of your code for the robot will live inside of
a sketch or a program. We’ll go in more detail with sketches after we assemble our robot
in subsequent articles. But for now, all you need to know is that there are two required
Methods in order for the program to compile.
● setup(): configures your pins as Inputs or Outputs
● loop(): code in this method is executed and runs forever.
Similar to the “main” method in classic C-programming.
In English: you need these two functions (setup and loop) or you’ll get an error. AKA, it
won’t work. Therefore, you must include these, even if they’re empty.

Try it out & Make Adjustments!
This is the fun part!

Lesson plan
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Subject
Cross-curricular

Age

Digital Escape Room
Time 50 minutes
Organisation Small or medium size groups.
Materials Computers, data connection, Google Suite, VR headsets
-not compulsory-

13-15

Aim
This lesson aims to improve communication skills, breaking into and working in small
teams, and solving problems in creative ways. Can be great as CLIL or English activity.

Description
The format of most educational escape rooms takes the form of students trying to get into
a series of locked boxes rather than necessarily trying to escape a room, but having an
immersive virtual environment like a 3D visit to a museum can replicate the experience of
escaping from a locked room. Escape rooms have a range of benefits: inquiry-based
learning, hands-on participation, maker-based gamification creation process, as well as
catering to many different learning styles at once.

Preparation
The escape room has to be based on curriculum and learning objectives.

● The first step is to begin with the end in mind and decide which skills you would

●

like to assess using the escape room. This will help focus the tasks you create to
open each lock. Think about using quizzes you’ve already created and bundling
them together to create the various tasks of the escape room. Once you’ve
selected your targeted skill(s), then you will need to create 4-5 challenges. Keep
in mind that these activities need to be short enough that students can complete
them in a timely manner.
create the four or five tasks that you will have students complete. do not worry so
much about the keys to open the locks. Just simply create tasks that will target the
skills you would like to target.

● Come up with a story that grants a purpose to the challenge of the escape room
●
●
●

●
●
●
●

activity. Haunted museums, discovering magic items… work pretty well. Be
creative!
At the end of the escape room, you can decide if you’d like to give a prize to
students (or not) and if you would like for that prize to somehow thematically relate
to the story you’ve created.
Come up with special codes for each puzzle that will unlock each lock. These
codes can include anything you want— numbers, letters, words, symbols, etc.
Create a landing page and an infopack to include clearly written directions in a
unique virtual place so that students know how to complete each task and also
how to decipher each code. The landing page can be created in Google Sites,
including a graphic link to a video, a 3D virtual visit and the Google Form. Breakout
room links and group composition should be provided in advance in the infopack.
Graphic style is key to provide an immersive experience.
After you have created your 4-5 challenges/ puzzles and come up with a theme
plus passwords, it is time to take it over to Google Forms. To create a Google
Form, simply go to your Google Forms and create a new one
A short introductory video to explain the storytelling can be great to set the mood
of the game, instead of written detailed explanations.
Put in the information for each puzzle and “lock.”
You can include feedback from students as part of the game.

Procedure
●
●
●
●

Read together with your students the infopack and make sure that they understood
everything, by guiding them in the first part of the escape room.
Another option is to make a sample of an escape room, and test with them.
Be available to every group in case you are splitting the big group into break out
rooms.
Quantitative assessment is provided by game scores. A learning diary can provide
a qualitative assessment.

Try it out & Make Adjustments!
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Recommendations

Teambuilding
●

Pupils speaking the same language family (romance or germanic languages in our case)
must be separated in the teams as if they were from the same school. Otherwise, they
tend to use explanations in their mother tongue if they fail to remember a translation.

●

The ideal size of the group is 4-5 pupils when playing with a mobile device. If more, they
will pay less attention and try to find out the answers in their own mobiles.

●

It is good to start the learning activity days with some joint activities for both teachers
and pupils to get to know each other better.

●

Team building and side social activities are core for this kind of projects, both for
teachers and for students. They must know each other very well before working in
teams.

●

It is better to play outdoors in the middle or the last days of the meeting, to allow pupils
to team before and get to know each other.

●

Hosting school’s teachers and coordinators should join their foreign fellows because
informal interactions can lead to great learning opportunities and exchanges for
everyone.

Gamification project development
●

Pupils must participate in every stage of the design and evaluation of the lesson plans.
Without a pupil's contribution, gamification can be considered by them as pointless.

●

Interaction with real objects and scenery works better than only computer and 2D tests
to make the learning experience more immersive and rich.

●

Teachers must avoid interaction as much as possible with the pupils during the play of
the game. Pupils in international projects tend to follow their own teachers and forget the
same values of the whole team of teachers.

●

Augmented Reality enables non-invasive interactions with the environment, and better
exchanges among groups, and releases teachers from heavier group management
tasks.

●

A good balance between indoor and outdoor activities is required to ensure student’s
involvement. Too many hours in classrooms and workshops may lead to loss of
motivation and focus.

●

It is very important to ensure gender balance in storytelling, game development and
characters to avoid girls to feel out of place, as they don’t play videogames at the same
degree as boys go.

●

Only one mobile should be available for each group to avoid misuse.

Language inclusion & CLIL approaches
●

Whenever a native or bilingual is involved in international teams, sometimes we find a
natural tendency for them to lead the team as language is not a barrier to them. We must
observe and ensure all of the members of the team have equal opportunities.

●

Riddles, culture and logic games are good to involve better native/bilingual students, and
to leverage skills gaps among each group.

●

A written version of questions must be made available to students to ensure
understanding.

Virtual activities
●
●

A very good, reliable video conference platform and up-to-date devices are key to avoid
disengagement.
Use a unique virtual space as reference: landing page, social media...

Augmented Age of Inventions and Discoveries: Navigating the History of Technologies on Maritime
Museums is an eTwinning and Erasmus+ KA229 project 2018-1-KA229-049979 for secondary schools
This project has been funded with support from the European Commission.
This publication -Methodology Miniguide- reflects the views only of the authors, and the Commission cannot be held
responsible for any use which may be made of the information contained therein.
Erasmus+ KA2 actions are managed by the EACEA of the European Commission as part of the General call for
proposals .
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