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Authors of the example

School: 32" Primary School of Piraeus
Teachers: Margarita Dakoronia (primary school teacher),
Chrysoula Georgakopoulou(ICT teacher)

Contact details: margaritad1006@gmail.com

Title

Title: Volcanoes and earthquakes. From the past to the future

Target participants

Children: 22 students, and aged 11, engaged over two months for three hours per week (2
hours in main primary school subjects and 1 hour in ICT lab). We are working with 22 students,
9 of them are girls and 13 are boys. We want to noticed that 3 of our students are autistic, 2 with
AHDED, 2 immigrants from Georgia with Greek language difficulties, 1 Roma and 2 with
learning difficulties.

Discipline

Disciplines involved:

Physics — Understanding volcanic eruptions, earthquakes, plate tectonics.
Geography — Mapping volcanoes, tectonic plates, and geographic impacts.

ICT & Al — Use of Al tools, simulations, Microbit sensors.

Robotics — Designing a robotic rescue system.

Environmental Science — Studying natural disasters and their effect on ecosystems.
History — Studying the Minoan civilization and past eruptions of Santorini.

Greek Language — Reading and interpreting scientific and journalistic texts.
Social Studies — Addressing gender stereotypes, inclusion, and empathy.

Visual Arts / Design — Creating timelines, maps, and presentations (e.g., Canva).
Drama/Storytelling (implied) — Telling the story of historical eruptions and rescue
missions.
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Expected role of Art & Science: In the volcanoes learning scenario, Science plays the role
of explaining natural phenomena such as volcanic eruptions and earthquakes, guiding students
in understanding Earth's processes through research, robotics, and Al tools, and supporting the
technical development of a rescue system for scientists. Meanwhile, Art serves to creatively
visualize and communicate scientific knowledge, through the creation of timelines, maps, and
presentations, as well as storytelling that connects scientific facts to human experiences, such as
the impact of Santorini’s eruption and the promotion of women in science. Together, Art and
Science foster an integrated, emotional, and technical approach to exploring and solving real-
world challenges, fully aligning with the interdisciplinary and values-based aims of the L4C
Academy Model.




Link with Equality and Climate Change topic

The project very clearly supports the equality topic by directly addressing gender stereotypes
in science. By highlighting the career and achievements of a female volcanologist (Professor
Evi Nomikou) and encouraging students to critically discuss the challenges faced by women in
STEM fields, it fosters social inclusion, gender equality, and non-discrimination, which are key
elements of the L4ACA focus on Equality.

While the project focuses on volcanic activity (a natural event not caused by climate change),
it still helps students understand Earth systems, geological processes, and natural hazards —
all of which are becoming increasingly important as climate change amplifies environmental
risks. Moreover, understanding resilience strategies (like rescue robotics) aligns with adaptation
strategies important in climate change education.

Teaching resources-produced material

Information-resources
All materials necessary to conduct our activities.
Online materials and resources:
https://www.youtube.com/watch?v=GWiXr685bo4
Around Santorini | Volcano World | Oregon State University
| Volcano World | Oregon State University
https://earthquakes.volcanodiscovery.com/
https://volcano.si.edu/
https://www.volcanosimulator.com/work%20Reunion%20VR.php
https://www.volcanosimulator.com/ https://discover-microbit-oeizgal.gamma.site/
https://portal.stem.edu.gr/courses/gigo02/
Google Classroom
https://classroom.google.com/h
Google Earth
https://earth.google.com/web/search/volcanoes/@37.40304029,20.1787969,9.40792635a,1182
157.36335758d,35y,0h,0t,0r/data=CiwiJgokCdzh5W1__ENAEcDtgr8cehFAGcuinpCwalpAle9n
Mw_8iUPAQQgIIAToDCgEWQQIIAEONCP WEQAA
Links to supporting documents
Online articles
https://www.kathimerini.gr/society/reportaz/563452897/ta-ifaisteia-schedon-panta-mas-
proeidopoioyn/

https://www.tovima.gr/grace/prosopa/evi-nomikou-katadythika-sto-koloubo-gia-na-erminefso-
to-fovo-ton-santorinion-gia-to-ifaisteio/?fbclid=lwzZXhObgNhZWOCMTEAAR3rSyB-
2f30AxA9C2zs13YtDkF3kmlhAgeefiRuU_CWhFi2vgPVvnLC3Ts_aem_MFECVARcxS0YMIzp
Wip6Ag

Physical materials: paper, glue, crayons, Gigomicrobit, sensors, motors, Lego

Produced material

Links to tools, applications

Diffit, https://app.diffit. ne/packet/3f09069a-7630-4146-a9cb-ac397504bfb7
https://app.diffit. ne/packet/edab6315-d47b-4e05-beda-b28b2f8888ff

https://app.diffit. me/packet/44cedela-b442-410d-8d29-13c610d2a5¢c5
Mizou
https://mizou.com/preview-bot?ID=61816
https://mizou.com/preview-bot?ID=61741
https://mizou.com/preview-bot?1D=48952




Gamma

https://gamma.app/docs/b8sjd9azwrodjzh

https://gamma.app/docs/snpu2on2k3mlugj]

Canvas
https://www.canva.com/design/DAGksOUFAYc/7T8bPHI735_uVSbhzvhpZg/edit?utm_content=
DAGksOUFAYc&utm_campaign=designshare&utm_medium=link2&utm_source=sharebutton
https://www.canva.com/design/DAGksFReWqY/OAX9G-
k4F4JisgwKDZ4yjw/edit?utm_content=DAGksFReWqY&utm_campaign=designshare&utm_me
dium=link2&utm_source=sharebutton

Tools

For videos-canvas,
Presentations-canvas, gamma,
web.2.0 tools,

Al tools, diffit, mizou, magic school




Time required

Preparation:
We need about 2-3 hours to prepare the learning material this learning scenario and 1-2 hours
to produce the final products.

Execution: 2 months (3 hours per week)

Description of the activity
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1.Preparation:

Before launching the volcanoes project, we evaluated its feasibility within our school
context by securing support from the school leadership and collaborating teachers,
ensuring access to necessary resources such as Al tools, robotics kits, and digital
platforms. The project aligns closely with both the curriculum and the L4C Academy
goals by integrating scientific inquiry, gender equality, and sustainability themes. It was
designed as a semi-structured project, allowing guided exploration while encouraging
student autonomy. Roles of Art and Science were defined to ensure interdisciplinary
learning, with Art used for communication and empathy, and Science for investigation
and problem-solving. Students were grouped based on their interests and abilities,
ensuring inclusive and collaborative teamwork. We also shared the project concept with
other educators, exchanged ideas, and planned communication strategies to involve
families and the wider school community in the learning process.

2.Defining the Issue:
Theme: Equality and Climate Change through the lens of Volcanic Activity and
Scientific Inclusion

Framing the Issue:

How can we better understand and respond to natural disasters like volcanic eruptions
and earthquakes, while also addressing gender inequality in science?

Objective for Students:
To collaboratively define two key societal challenges:

Environmental vulnerability — understanding how volcanic and seismic activity impact
people and ecosystems, especially in places like Santorini.

Gender stereotypes in STEM — analyzing the underrepresentation and
misrepresentation of women scientists, using real-life cases such as volcanologist
Paraskevi Nomikou.

Class Discussion Prompts:

Why do volcanoes erupt, and how can we predict or prepare for them?

Who studies volcanoes and why is their work important?

What challenges do women scientists face, and how are these visible in society or
media?




Learning Intentions:

v Define the environmental issue of volcanic risk through the example of Santorini.

v" ldentify the social issue of gender stereotypes in STEM fields.

v" Recognize how science and empathy can work together to design real-world solutions
(e.g., robotic rescue systems for scientists).

3&4. Explore the Issue, Existing Knowledge, and Taking Inspiration

To build deep knowledge about volcanoes, earthquakes, and gender stereotypes
through multimedia exploration and peer inspiration, using real-world scientific sources
and role models.

We use a brainstorming session using a digital whiteboard tool, where students
recorded their prior knowledge about volcanoes and shared their reflections on the
article and its broader messages: https://app.diffit. ne/activity/ca9cffdc-e862-4c71-8afb-
e6cca96be34b/edab6315-d47b-4e05-beda-b28b2f8888ff

Activities and Resources:

What about volcanoes and earthquakes(Geography)

In this two-hour Geography lesson, students investigated the function of volcanoes on
Earth and their significance in shaping our planet. This activity aimed to develop a
deeper scientific understanding of volcanic systems within the framework of plate
tectonics and Earth’ s geological structure. ( related to subject of Geography book in
5th grade in Greek curriculum).

We started the lesson with a short animated video explaining: The internal structure of
the Earth

Tectonic plate boundaries The process of magma movement and volcanic eruptions
https://www.youtube.com/watch?v=r5BzvpMz GrY

Scientific and Historical Exploration

<

Investigate the causes and effects of volcanic eruptions and earthquakes, focusing
on the Santorini eruption and its role in the destruction of the Minoan civilization.
Resources:

YouTube: Around Santorini | Volcano World

Volcano World | Oregon State University

Earthquakes and Volcano Discovery

Smithsonian Global Volcanism Program

Volcano Simulator (VR experience)

AV AN N N N N N

Student Task:

Using Google Earth, students locate active volcanoes around the world and identify
tectonic plate boundaries:

Google Earth Volcano Search

v" Hands-On Science: Volcano or Earthquake Simulation:

v Activity: Conduct a classroom experiment simulating volcanic eruptions using baking
soda and vinegar, or earthquake vibrations using cornstarch and water (oobleck).



https://www.youtube.com/watch?v=r5BzvpMz
https://www.youtube.com/watch?v=GWiXr685bo4
https://volcano.oregonstate.edu/around-santorini
https://earthquakes.volcanodiscovery.com/
https://volcano.si.edu/
https://www.volcanosimulator.com/work%20Reunion%20VR.php
https://earth.google.com/web/search/volcanoes/@37.40304029,20.1787969,9.40792635a,1182157.36335758d,35y,0h,0t,0r/data=CiwiJgokCdzh5W1__ENAEcDtgr8cehFAGcuinpCwalpAIe9nMw_8iUPAQgIIAToDCgEwQgIIAEoNCP___________wEQAA

v Objective: Reinforce key scientific concepts—magma pressure, eruption triggers, or
seismic waves—through an engaging, multisensory learning experience.

Historical Contextualization

v Study the historical significance of the Santorini eruption and its devastating
impact on the Minoan civilization.
Building on our previous discussion around the Santorini volcano, this History activity
aimed to place the phenomenon within its historical context. The focus was on
examining the timeline of the volcano’s major eruptions and understanding their impact
on ancient civilizations, particularly the Minoan civilization. We began with an inquiry-
based discussion: “What do we already know about the eruption that destroyed
Akrotiri?” “How many times has Santorini erupted since then?”To answer these
guestions, students worked in small groups to investigate historical records,
archaeological findings, and scientific data. The class then collaborated to construct a
visual timeline of major Santorini eruptions, starting from the catastrophic Minoan
eruption (~1600 BCE) and progressing to modern volcanic activity.
https://www.youtube.com/watch?v=S1yNrKW7KpM
Activity:
Students presented their findings in chronological order, contributing to a collective
digital timeline using a free online tool Canva. Through this activity, students not only
deepened their understanding of the historical significance of volcanic eruptions but also
developed their skills in digital literacy, group collaboration, and historical interpretation.

Highlighting Women in Science

v" Focus on gender equality in scientific careers, using the interview of geologist
Paraskevi Nomikou.
Evi Nomikou'’s story (Kathimerini article)

v' Adapted Reading Support:

Use Diffit Al to customize reading materials for varied learning needs.

Discussion Topics:

What scientific challenges does Professor Nomikou face in her work?

How does her story challenge traditional stereotypes about women in STEM?

AN

Taking Inspiration from Past Projects and Creative Approaches

v' Students review creative L4C Academy examples showcasing how art and science
can address issues like climate change and equality:

L4C Academy Activities and Examples

We discussed how volcanoes are not only destructive but also beneficial to ecosystems
and human life, as they create fertile soil, contribute to new land formation, and even
produce geothermal energy.

https://www.youtube.com/watch?v=yjswavT5tf O
https://www.youtube.com/watch?v=VNGUdOb DoLk

5.Investigate “The Solution”

v' Brainstorming the idea:
1. Could we use robots to help scientists in volcanic eruptions?
2. What kind of sensors might help in dangerous environments?
3. Can machines detect early signals (like temperature changes or earthquakes)?



https://www.youtube.com/watch?v=S1yNrKW7KpM%20
https://www.canva.com/design/DAGkxBd4Juc/kx17zz0xFSAB9u3Ar7z9wA/edit
https://www.kathimerini.gr/society/reportaz/563452897/ta-ifaisteia-schedon-panta-mas-proeidopoioyn/
https://app.diffit.me/packet/edab6315-d47b-4e05-beda-b28b2f8888ff
https://www.leonardo4children.com/academy-activities/
https://www.youtube.com/watch?v=yjswavT5tf
https://www.youtube.com/watch?v=VNGUdOb

Purpose:

v' This step is about formulating potential solutions based on knowledge.

v Before building anything, students imagine possibilities — robotics is a creative
response to the environmental problem they defined earlier.

v/ Students start thinking about the functionality of sensors (temperature rise detection,
movement during earthquakes).

We watch some examples to get inspiration:
https://www.tanea.qgr/2023/01/06/science-technology/epixeirisi-cursor-diasosi-
egklovismenon-me-rompot-kai-drones/
https://gr.euronews.com/next/2017/04/10/takeaway-robot-rescue-helpers

v'Activity: In small groups, students propose a robotic system that helps scientists
monitor or escape from active volcanoes.

v' Goal: Link technological innovation (robotics, coding, sensors) with humanitarian values
(rescue, safety, inclusion).

v" Tools and Resources:

Physical components: Gigomicrobit, sensors, motors, Lego
Online resources:

1. Discover Microbit STEM Course
2. STEM Portal Course

Hypothesis Building and Justification

v" Encourages creative thinking, scientific imagination, and solution-focused
brainstorming.

v' Develops hypothesis-building: "If we use X technology, we could solve Y problem."
6. Discuss and Choose
Robotics Content to Include:

v" Deciding on specific robotic devices:
1. Group 1: Rescue Truck (movement)
2. Group 2: Robotic Excavator (debris clearing)
3. Group 3: Thermal Alarm (early warning system)
4. Group 4 (optional): Coordination Center (radio-controlled hub)

Purpose:

v After brainstorming many ideas, students must choose what to build.

v' They are divided into teams based on interest, skills, and project goals.

v Here, the focus shifts from dreaming to planning: What are we going to create
concretely?

7.Create the project

In this hands-on educational experience, students delve into the crucial role of robotics
in responding to natural disasters, specifically volcanic eruptions. Our simulation



https://www.tanea.gr/2023/01/06/science-technology/epixeirisi-cursor-diasosi-egklovismenon-me-rompot-kai-drones/
https://www.tanea.gr/2023/01/06/science-technology/epixeirisi-cursor-diasosi-egklovismenon-me-rompot-kai-drones/
https://gr.euronews.com/next/2017/04/10/takeaway-robot-rescue-helpers
https://discover-microbit-oeizgal.gamma.site/
https://portal.stem.edu.gr/courses/gigo02/
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features three key robotic systems designed to protect researchers and manage the
crisis: a rescue vehicle for safe evacuation, a remote-controlled excavator for clearing
debris, and a temperature-sensitive warning system that activates upon detecting rising
magma levels. Through the design, construction, and programming of these robots,
students will gain valuable insights into how technology can be leveraged to preserve
human life in hazardous situations.

Activity 7.1: Unveiling the Microbit and Sensor Fundamentals

Exploring the Microbit: Students will be introduced to the Microbit board, examining its
various components including buttons, the LED matrix display, integrated sensors, and
input/output pins.

Decoding Sensor Theory:

Presentation of the Microbit board: buttons, LED matrix, sensors, inputs-outputs.

* Sensor theory:
What is an accelerometer?
How does a temperature sensor work?

Discussion: How are sensors related to the study of volcanoes?
Activity 7.2: Mastering MakeCode — Basic Programming Skills

Students will begin their programming journey using MakeCode's intuitive block-based
interface by creating simple programs that:

Display images on the Microbit's LED matrix.

Trigger a displayed message when the A button is pressed.

Introduce and utilize the concept of variables in their code.

Employ the accelerometer to detect a "shake" event, simulating an earthquake.

Mini Challenge: Building a Seismic Alarm

Students will apply their newfound programming skills to create a basic seismic alarm.
The challenge is to program the Microbit such that when a vibration (shake) is detected
by the accelerometer, it displays the message "ALERT!" and activates a sound.

Activity 7.3: Robot Construction — Bringing Designs to Life

Divided into three groups, students will embark on the construction phase. Utilizing
instructions from a STEM education resource, each group will build one of the following
robotic structures. They will also have the opportunity to incorporate creative variations
to tailor their robot to the overall volcanic eruption scenario:

Remote-controlled Rescue Vehicle
Remote-controlled Excavator
Thermal Alarm

Activity 7.4: Collaborative Programming of Robotic Systems in MakeCode

Working in their assigned groups (potentially including a fourth coordination center
group), students will collaboratively program the robots they have constructed using the
MakeCode platform and the available Microbit sensors (accelerometer, temperature
sensor, buttons, etc.). Through hands-on experimentation, rigorous testing, and iterative



https://discover-microbit-oeizgal.gamma.site/
https://makecode.microbit.org/#editor
https://portal.stem.edu.gr/courses/gigo02/

corrections, they will develop essential problem-solving skills and gain a deeper
understanding of automation principles.

Group 1 - Rescue Truck: Focuses on programming movement control using buttons or
remote radio commands. They will experiment with directional control and how the truck
responds to a simulated "earthquake" detected by its Microbit.

Group 2 — Robotic Excavator: Concentrates on programming a servo motor to control
the excavator arm's movement. They will explore controlling the mechanism using
button inputs or potentially incorporating proximity sensors for automated actions.
Group 3 — Thermal Alarm: Will program their Microbit to utilize the temperature sensor.
The goal is to set a threshold (e.g., above 40°C) that, when exceeded, triggers a buzzer
and displays an alert message on the LED matrix.

Group 4 - Coordination Center (Optional): This group will utilize a second Microbit to
act as a remote control center, potentially using radio communication blocks to send
commands to the other robotic units.

Activity 7.5: Check, Test, Experiment — The Iterative Design Process

This crucial phase involves students thoroughly testing their constructed robots and the
programmed code. They will carefully observe if their creations function as intended,
meticulously noting any problems or discrepancies.

8.Finalize the Message

After students completed their robotic systems — the Rescue Vehicle, Excavator,
Thermal Alarm, and Coordination Center — they entered a new phase: clarifying the
message.

Their hands-on work had solved a practical challenge: responding to volcanic risks
using robotics. But now it was time to reflect on why that matters.

Through discussion and structured reflection, students began to ask:

Now that we've built something meaningful, we need to think about how to tell the
world about it — what is the story behind our project?

What inspired it? Who are we helping? And what values do we want to promote through
it?”

These questions led into final message activities — including their conversation with
Professor Nomikou, (interview with Nomikou)

9. Present and Support the Chosen Project

To publicly share the final interdisciplinary project, ensuring the communication of both
its scientific value and its social message. Students learn to express, defend, and
promote their work confidently in front of diverse audiences.

9 Organize a school exhibition, STEM fair, and classroom showcase

Audience: Other classes, parents, teachers, possibly school leadership or community
guests (online or in-person)



https://docs.google.com/document/d/1Q0CgXeuwfy1G6v62nvZB7moQYISSaYkK/edit

10. Present and Support the Chosen Project

To evaluate the learning outcomes of the project, a combination of formative and
summative assessment strategies was used. Students were assessed through a
detailed rubric that covered core areas such as scientific understanding, integration of
art and science, creativity, problem-solving, teamwork, programming, communication,
and social reflection on diversity in science. Each group received individual and team-
based feedback based on this rubric, which helped identify strengths and areas for
growth.

In addition to project-based evaluation, students completed a quiz(Annex1) to assess
their knowledge of volcanic activity, robotics (Microbit, sensors, MakeCode), and the
importance of diversity in scientific fields. The quiz included multiple-choice and open-
ended questions, encouraging both recall and reflection.

To promote metacognition, students also engaged in self-assessment using a
simplified version of the rubric (Annex 2) and participated in a group reflection session
where they discussed what they learned, what challenged them, and how their thinking
about science and equality evolved during the project. This combination of tools ensured
awell-rounded, inclusive assessment approach, aligned with the L4CA model’s
goals of interdisciplinary competence and civic awareness.




Impact of the activity on the competences of participating students

Competence

Description of the expected
impact

Expected impact
(high- medium-low)

Knowledge:

Students will gain a solid
understanding of volcanic
activity, tectonic movements,
and disaster preparedness, as
well as the social dimension of
scientific work. They will also
deepen their awareness of
gender inequality and how
stereotypes shape perceptions
of science and scientists.

high

Art & Science skills:

Students will develop and
apply both scientific and
artistic skills by designing
robotic models that respond
to natural risks and creating
visual or performative
messages that express
social concerns. They will
experience the STEAM
approach by blending data,
coding, creativity, and
symbolic communication.

high

Social skills:

Through group work,
collaborative coding, and
role-based project
management, students will

high

strengthern cooperation, peer
negotiation, and respect for
others' ideas. Working toward
a common goal fosters a
sense of team responsibility
and shared success.

Emotional skills:

Students will practice self-
regulation and perseverance
through trial and error in
programming and problem-
solving. The inclusion of
reflective activities will support
the development of empathy,
especially toward
underrepresented groups in
science, such as women and
minorities.

high




Communication
skills:

Students will improve their oral
and visual communication
through project presentations,
expert interviews, and peer
dialogue. They will learn to
adapt their message to
different audiences (e.g.,
classmates, teachers, guests)
using both technical and
creative formats.

high

Attitudes:

Students will develop a more
inclusive and open-minded
view of science. They will learn
to appreciate the value of
diversity, teamwork,
environmental responsibility,
and ethical decision-making, all
while building a belief that they,
too, can be contributors to
meaningful innovation.

high




Conclusions and recommendations for future application

The learning scenario successfully integrated science, technology, and social reflection,
enabling students to explore natural disasters and societal challenges through both a technical
and humanistic lens.

Students demonstrated growing awareness of the mechanisms behind volcanic eruptions
and earthquakes, as well as how robotic systems can be designed to respond to real-world
emergencies.

Through hands-on experimentation, collaborative coding, and structured reflection, students
developed key STEAM competences: problem-solving, creativity, scientific reasoning, and
digital literacy.

The involvement of a real expert (Prof. Evi Nomikou) and the analysis of media-driven
stereotypes helped students critically engage with issues of gender representation in STEM.
The project fostered a sense of empathy, civic responsibility, and innovation, encouraging
students to see themselves as future changemakers in both scientific and social fields.

Continue to embed real-world experts and professionals into STEM learning to bridge
classroom knowledge with practical, inspiring experiences.

Expand the project across more disciplines, including language arts (e.g., science journalism)
or visual arts (e.g., data storytelling), to strengthen transdisciplinary thinking.

Allocate more time for iterative testing and deeper reflection during the coding phase,
allowing students to experience the authentic engineering process.

Use rubrics and self-assessment tools consistently to help students take ownership of their
learning and track their personal growth.

Promote student-led outreach, such as presenting their projects to younger grades or at
school fairs, to reinforce public speaking and the message of inclusive science.

Encourage schools to adopt similar project-based learning experiences that address both
technical innovation and social justice, aligned with the goals of the L4C Academy model




Audio-visual material

Please develop audio-visual material and a 1’-5” tutorial to be shared on Internet and social
media (eg YouTube videos, reels etc).
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L4CA Project Quiz: Volcanoes, Robotics & Diversity in
Science

S Section A: Scientific Understanding

1. What causes a volcanic eruption?
a) Wind pressure
b) Movement of tectonic plates and magma rising
c) Lightning storms
d) Ocean currents
2. Which of the following is a sign that a volcano might erupt soon?
a) Decreased temperature
b) Calm winds
¢) Increased seismic activity
d) Heavy rainfall
3. What is the function of a temperature sensor in a robotic system monitoring a
volcano?
a) To detect nearby vehicles
b) To measure wind speed
¢) To alert when magma heats the area
d) To track earthquakes only

S Section B: Technology & Robotics

4. What is a Microbit?
a) A volcano monitoring satellite
b) A programmable microcontroller used in educational robotics
c) A type of robot used for deep-sea exploration
d) A mobile app for weather tracking
5. Which block in MakeCode would you use to start an action when the A button is
pressed?
a) forever
b) on start
¢) on button A pressed
d) if/then
6. What does an accelerometer detect in your robotic system?
a) Light
b) Pressure
¢) Movement or vibration
d) Temperature
7. What happens in your program when the robot detects shaking in a volcanic
area?
a) It displays “ALERT!” and activates a sound
b) It shuts down
c) It starts blinking blue
d) It moves toward water sources

More difficult questions

1. Explain how tectonic plate boundaries relate to the global distribution of
volcanoes. Use at least one example.
(Open-ended — assesses synthesis and application of geographic and geological
knowledge)




2.

How might the long-term effects of a volcanic eruption influence climate and
human activity?

a) It only affects local weather

b) It cools the Earth due to ash blocking sunlight

c) Itincreases COFand raises sea levels

d) It causes permanent droughts

Compare the impact of the Santorini eruption with a recent volcanic event. What
are the key similarities and differences in human response and technological
preparedness?

(Open-ended — requires analysis and research skills)

S Section B: Robotics and Programming

4.

6.

Why is it important to test and iterate robotic code when simulating natural
disaster scenarios? What real-world risks does this help mitigate?
(Open-ended — assesses engineering reasoning and problem anticipation)

In your project, how did the use of input sensors (like temperature or
accelerometer) improve the robot's ability to respond to volcanic risk? Give a
specific example from your build.

(Open-ended — checks for real project integration and applied logic)

Which programming concept allows a robot to make decisions based on changing
data, such as rising temperature or movement?

a) Variable assignment

b) Loop

¢) Conditional logic (If/Then statements)

d) Event listener

Describe one limitation of using educational robotics (like Microbit) to simulate
real-world volcanic emergencies. How might real engineers overcome this
limitation?

(Open-ended — promotes critical reflection on tools and scale)

Annex2




Criteria

1. Scientific
Understanding

2. Integration of
Art & Science
(STEAM)

3. Creativity &
Problem-Solving

4. Programming
& Robotics
Implementation

5. Teamwork &
Collaboration

6.
Communication
& Presentation

7. Message &
Reflection on
Diversity in
Science

Excellent (4 pts)

Demonstrates
deep
understanding of
volcanic activity,
sensors, and
robotics; clearly
explains scientific
concepts in the
project.

Seamless and
innovative blend of
scientific elements
with creative
artistic expression
(e.g., posters,
digital visuals).

Project shows
originality and
creative thinking;
solution is highly
innovative and
adapted to real-
world needs.

Robot functions as
intended; code is
correct,
purposeful, and
refined through
testing.

Demonstrates
excellent
cooperation; roles
clearly divided; all
voices included
and respected.

Clear, confident,
and engaging
delivery; message
well-articulated;
visuals and
speaking
complement each
other.

Strong and
thoughtful
message about
inclusion in
science; shows
deep reflection on
stereotypes and
solutions.

Good (3 pts)

Shows good
understanding
and can explain
basic concepts
correctly.

Science and art
are clearly
present and
connected,
though not fully
integrated.

Project shows
creative thinking
and relevant
problem-solving
approach.

Robot functions
mostly well; code
works with minor
bugs.

Mostly good
teamwork; minor
imbalances in
contribution.

Generally clear
and organized
presentation;
communicates
purpose.

Clear message
that promotes
equality; some
reflection
present.

Satisfactory (2
pts)

Understands
main ideas, but
with limited
accuracy or
depth.

Some attempt
to combine
disciplines, but
one area
dominates.

Some creativity
and problem-
solving present,
though basic or
imitative.

Robot has
partial
functionality;
coding is basic
or incomplete.

Uneven
participation;
some
collaboration,
but issues
evident.

Some clarity,
but lacks
structure or
confidence.

Mentions
diversity, but
without deep
analysis or
personal
connection.

Needs
Improvement (1 pt)

Struggles to explain
core scientific
content;
misunderstandings
are evident.

Art and science
elements are
disjointed or missing.

Lacks originality;
minimal effort in
identifying or solving
the problem.

Robot does not
function or is
incomplete; major
coding errors.

Lack of
collaboration; some
members did not
participate
effectively.

Weak presentation
skills; hard to
understand message
or connection to
topic.

Lacks meaningful
reflection on
stereotypes or
inclusiveness







